Die nukleare Zustandsgleichung in relativistischen Schwerionenstößen by Gaitanos, Theodoros
   
	 	 !
 "	"#
$%& '
 )(*+,-%.-/0
1
24335768:9;824<>=?"576A@9>BDC"EF8>G9>8HIGC"6!JLKM3N2FB
?"576
OPC&?QR24SUTVW9>XD2ZY[2FE\249;=]3T_^="2\`5I6a3N2F8>G9>8VbGC=&cK 5I=
dIeafhg:iNjkigalmdIean
oqpsrDtvut wxt y{z}|"~FU| vt&y
>P xih$jke:nUk
xn>xiNniNnNaa:a
avUlaliNfNxfhe$ ¢¡Pf>£PiNfh¤A$nUn0¥¦e:jkliNf
vUlaliNfNxfhe$ ¢¡Pf>£PiNfh§>iNflP¨I©>e:Un
$g)iNfm¤ Unªjk«UinRf  \UnUgU>:¬7­Ia:a
® C&39;YY¯5I=H9¢3$3NC"=&S
¡PkifhiNj«$lh°d«±l²hUi³¨´ iNfkeanxiNnU©UµU4k§UkiNliNlki¶iN°nU¤!$j°kg:i  eagaj°²UIiN°lNm°i¦nU·
j°i$fiq¸>ª±ln>U4gajki²Unxg U§>iNf
´&iNkli³¹ iNfiN²Ui¶iº]ªa±in>²gaf$¤R¤!R°¤ »§;e:f
¼N±l>kifhiNn½¹ iN iknUiNf0¨´&iNfh°eanUiNnxIeajkj°²4keanª$n>ijkli4²[jkj°iNf°nUgI¾U¤¿iN°nUiNnÀ ²lhgaj°iN²Ug:iN´m²hl4©Ufhe:¼NiNÁ¾¤RklvÂmiNj«$Ãx$lh°ean>4¼NiN°lhiNnxkifhiNj«$lkdR¼Nx¤Äg:ih¤liNnµn>$·
¤R²xiNnÅP§xj²$ iNf&Âsilke:nj²$nxg±°n>I¡vki"±liNjkj°lDiknUiv¹ i4lh°¤R¤UnUg+iNf ¸>ª±ln>U4·
gaj°iN²xnUg¦dIe:n}ÆiNfhnU¤A$lhifhki!°¤ vjkiN«xgaiN´m«l0$j«iNknxinU²llhfkd²$j°i!ÅPn \e:fifhUnUg
U$fvÇ]°nUi¼NUdIifhj :h4kgaiÈ¹ i±lk¤R¤xnUg¶iNf¸>>4l$nªU±g:jkiN«UnUg³if± \eafiNfl!U$xiNf!iNknU°·
gaiRÉ"e:f U§>iNfjkiNg:UnUgain¦§>iN¼ xgajk«iNfiNn¶Éifh>jklhin>PknÊiNn¶dIeafhª$n>inUiNn À ²lgaj°iN²U·
gaiN´m«l4¼N>4l $nªiNn³°nË¨7´ iNfke:nUiNnUfi$lh°eanUiNn%´m:°iRiN°gaiNnlhj°²Ui0ÅP \gÌ$§>iki4iNf
ÅPfh§>iN°lvU$f±liNjkj°lN¸>UfmlUiNeafiNlh«hUiNn¹ iUfiNk§xUnUgLdIe:n¦¨´ iNfkeanxiNnUfhiº$lhke:nUiNnR´m°f
iNknximÍ·Z_ikj²UiNnÎ_f$n>4©;e:fhllhUiNe:fh°i §>iNnUlh¼Nlki½iNkn¾nUj°i$fi  °lhliNjÏ \iNj«sxn> À UjkiNe:nU·À UjkiNe:nR¥¯kfxnUgIÐ7UifhUnU°lhli¾$j«s´&i±iNnlhj°²Ui+$f$¤RiNliNf inl $j°lNU¡+a  klhliNjÏ \ij²
Uamki¾¡P«lhiº$§U nUga°gaIiN°l&iNf¸>>4l$nªU±g:jkiN«UnUg§;iº±lh°¤R¤0lN´mkfRdIe:fh´mkigaiNn>)iNf
¤RkfheÌ±Ie:©U²Uin¡PkfaÍ·Z¹ fhxinUiNf0 xiNeafkiiNnlhnUe:¤R¤RiNn%Dx³±°i¶kiÈÆÎe:fhfiNj²lhke:nUiNn
n $xiNfhUnxgI±´&iN²4i¾§;if >U4²lkg:lNki  Ufvxam§>$fµIeanU«hUi¾ÉkiNj°lhiN°j²hUin>±µx±liN¤W´m«lh°g
±°n>xn>!$UÁ:iNfi¤Ñ$ ]$nªiNfhi¸>´&iNkg:iifvÆÎifhnU©Uµx±k0xean!¤Rkl&Çf± \e:jkg0nUgaiN´&iNnU·
iNlm´mUfiI
¡Pkiº±i  °lhlhijÏ \iNj«iNfR´&iNfinWx$nUnÒ$   Uf³¨7´ iNfke:nUiNnUIe:jkjk«±°eanUiNn¯l4µ©U²xi À «lh·
gaj°iN²Ugai´m²l±¼N>4l n>i0iNfh´&iNkliNfhlDknªiN¤ÓiNf0$nx²±e:lhfea©>i>:±iNnUf$U¤ jke:ajvUf
Ieaj°jk²kiNfiNn>i,ÆÎifhnU¤!lhiNfki4lhf ea¤RivÔF·±¨Ìlhfhe:¤R·4¨IµU4lhiN¤Õ$©U©xfheÃ°¤Rkifhl´mkf¢¡vkijk°iÍ \iNflÀ ²lhgaj°iN²Ug:iN´m²hl4¤klhliNj \iNj°iNfÍki"nUiN§>iNniNknUif¡P²liN·>>iNknximÖF¤R©UUj«h§U $nxgakg:·
IiNklknØ×Ueafh¤ÒiNknxiNfDj°ea:$j°iNn0ÅPnU«±e:lhfhe:©Ukiminl>$j°lhiNn:°i kn0fn>±©>e:fhlhfiUnxnUgaiNn)$nxgaiN·
´ iNnªiNl ´&iNfiNn¡$¤)kl"´mkfRiNf,Ç]°nÙ>UÁ0iNf À «lhg:jkiN«xgaiN´m«hl±iÚilim$ "°i¾ÂmiN·
$lh°ean>µnª$¤R°mUnliNf4>lNÇ"¼NiN°gal4²iN°nUi´ iº±iNnlhj°²Ui  eÏÛªalh°eaniNfg:jkea§ª$jkin
Âsiº$lhke:n>hµn>¤Rk0kn×Ueaf¤ÜdIean!Ie:jkjkilkdIiNn)×DjkxÁaiÍÚ¢iNlhiNn)´ iNg:iNniNf À «lhg:jkiN«Ug:iN·
´m²l±iÍÚ¢iNlhiÌI¡Pkiº±i¾4eajkj°lhiNn)kn!fn>±©>eaflhfixnUnxgaiNn¤Rkl§;if >U4²hlhÝgal½´ iNfiNnU¤
¼NUdIiNfj :h±°gai)Â ªxhUj ªh±i)$ ¾°i¸>ª±ln>U4gajki²Unxg¼N³gai´mknUnUin¡PiNfÉ"iNfhg:jkiN«
¤RklÎiNnÇÃ©;ifhk¤)iNnliNn
j°kiÍ \ifhl¾¤Rkl+¤RkfheÌ±Iea©x²hUiNnÈ¡PkfaÍ·Z¹ fhxinUiNf×UiNj«iNfhniknUi
fhijk«±lh«hUi¹ ihUfiNk§UxnUgRiNf¾Âmi$lh°ean>µnª$¤R°U´&iNnUn¶°i À ²lgaj°iN²hUg:iN´m²Il4iÍ \·
 \iNlhimiDjke::$jkin0]ªa±inUfU¤! if"¹ma4²iºDnxj°i$fiNn  °lhlhijÏ \iNj«i§>iNf ªx±«U·
lh°galm´ ifiNn%
¡Pki©U©UfheÃk¤!lh°dIi¶¹ iN>$nªjkUnxg¯jkea:jkiNf¶nU²4ealhfea©>iNf>a4iNnUfU¤0dIiNfhliNkj°UnUgain{«±l
´m²lkg  Uf&iNknUi+dIeajkj«±l $n>°gai¾¹ iºhUfhiN°§UUnUgiºlhxiNfh¤Reµn>¤R²xiNnR¸>>±l$n>i dIean
ÆiNfhnU¤A$lhifhki½knR¨´&iNfh°eanUinUfhilke:nUiNnÞ´ma¤R°liNf"×Uf$gaimnªa0]ªa±in U§>iNfhg $nUg:iNn
Un>i¤ À kifkgÌ²liNdIiNf>$j°lhiÞn!iNfL¸>ª±ln>U4gajki²Unxg¼Nªh$¤)¤RiNnU nUgal>Ç"Î´m°f
´ iN°lhiNfUkn!dIiNf±>lN>iNnlhUifh¤Reµn>¤R²Uin
¸>>±l$n>knªkfiNlv>PlUiNeafiNlh«h
§>iN·
fhiUnUilhiNn×Ufga¤RiNnl4©>iNlfhiNn+¼NL§>i4lhk¤)¤RiNnU¤Ò°fhiNlhiNnÅPnªhUjkUÁvn0ÇÃ©>iNfk¤RiNnlhi
¼N³iNf¤ eag:jk«Uin>¡Pkiº±i  iNlhUeiNn³´ ifiNn$ ¾×UiNUifh§>jkjk·&Un>q¨Ì©;il$lhe:fh¤!lhiNfki0kn
¼NiNnlhf$jkinUn>©;ifhk©x $fiNnRÆe:jkjk«±°eanUiNn0nUgai´ iNn>iNlNÇ"¼NiNkg:l"±«%IU$ÁØiNfm¨I©>iNllheaf
iNkn¶gaxlLiÍÛ>nU°iNfhlilhUiNf¤Reµn>$¤)²hUiÞUkn>4l§Ukj°i¨Iµx±liN¤ßU$f±liNjkj°lN´ UfhiNnª³±«
iNf)×UiNUiNf§>$j°j ´ igaiNnà±iN°nUiNfIeaj°jkiNlh°dIiNnÇ]Ã©>n>±°ean[nx²l¼NxflhUiNf¤Reµn>$¤)²hUiNná nlhiNf±>xnUgLdIe:n
>:±iNn U§>iNfhg $nUg:iNniNkg:nUiNl
â¶ã ä å*æ%ç³è
éëêÒì¦íîêÒïðàä ã ïè
ñ òó\ôDõ\öó²÷øôDù ú
ú ûLüöý>þöI÷ó ÿ  üööÿ  üþ$öóDøôDù¢ý>ô	
öþô
÷ºöþó\ö úñ
a° vfhiNin \UnUlh°eanUiNn ¾L¾L¾¾L¾L¾¾L¾¾L¾L¾L¾ :
a v>$nlhinU>afheµn>$¤)kÔ£+¡ÕvL¾L¾¾L¾¾L¾L¾L¾ 
a ¡P«lhi§U nUga°gai¾>afheanx²hUi×UiNj²lhUiNe:fh°i*¾L¾¾L¾L¾L¾ ­
a ¡:P¡P°f:¹ fUinUif  eiNj°jm¾L¾L¾¾L¾¾L¾L¾L¾ ¬
aU°   $lfh°Ã ÀØ$UiNfUnUg ¾L¾L¾¾L¾¾L¾L¾L¾ ¬
aU ¡Pki¨IiNj°§>±liNnUiNfga°iknÆ  ¾L¾¾L¾¾L¾L¾L¾¿:
aU ÅPn>$j°µU4i¾dIeanÆ  ·FÂmiUnxnUgaiNn ¾L¾¾L¾L¾L¾¿:
 ò&ö÷ºó¢öÒö  üÿNöõ0ó\þ øDôù>öô! "øþ$#  ü%Löþó ý>ôöô&>ý>õ õ\ó ÿó ý>ôöô ('
° Æeaj°jk²kiNfiNn>i+Æ   ÀUiNfhxnUg
Ô) À Õ ¾L¾¾L¾L¾L¾¿+*
 ¡P°i,) À+ U¨IiNj°§>±liNnUiNfga°iNn L¾¾L¾L¾¾L¾¾L¾L¾L¾-
 Âmi$j°²±°iNfhxnUg0iNf.) À  À$xiNfhUnxg L¾¾L¾¾L¾L¾L¾-+
 Çfhg:iN§UnU«h±iL¾¾L¾L¾¾L¾L¾¾L¾¾L¾L¾L¾-+/
U° Å±µ¤R¤RiNlfh°hUi.) À 7ÂsiºUnUnUg:iNn ¾L¾¾L¾L¾L¾-:
U ) À ÂmiUnxnUgaiNn ¾¾L¾L¾¾L¾¾L¾L¾L¾0Ì
1 
ý2%UþóUô;÷öó\ôö7÷ó\ÿ  üöû&þ UôDÿ43ý>þN÷N÷üöý;þó\ö 5%'
° ÆknUilh²xiLvjkiN«UnUg:iNn°¤ À «lhg:jkiN«Ug:iN´m°lÑ¾¾L¾L¾L¾-/:
 Âmi$j°²±°iNfhxnUgW¾¾L¾L¾¾L¾L¾¾L¾¾L¾L¾L¾¿:
kd Ö À £Å»P¨IÉ¾Ç"Â¸¢ÇÖ6)&£ À Ö¨
k ¡vki¾fhiNj«$lkd²±l²Ui+»$nªU$ÌÉj²:±ed  ilhUei¾¾L¾L¾L¾¿a
 ¹ i>$n>jkUnUg)iP¨ÌlheaÁ:lhiNf¤!L¾L¾¾¾L¾L¾L¾¿7/
5 80øxõ ó²÷ ÷ó9¢ö:üUþ ;÷ºöþó\ÿNó öþøDôùöó ôöþ#  ü<öþ$ó\ý>ôDöô&;ý>õ\õ ó\ÿNó\ý>ôqøô&=>=Dó\ö
? Dÿöþ@%;õ\öô A%'
Uk ¡Pki¾¼Niklhj°²UivÇnl4´m«jkUnxgiP¨ÌµU4lhiN¤!"L¾¾¾L¾L¾L¾¿a¬
U ¡PkiCBv§>4iNfhd:$§xjkiNn!iN°nUiNfP¨7´ iNfke:nUiNnUIe:jkjk«±°ean¾¾L¾L¾L¾ ­
D 
ý>õ õ\öE÷ó¢öGFmõ\ø&Hö2 öE÷öRøô&=>=Dó\öJI]øDÿÍ÷KUô=ÿNù>õ\öó  üøôDù 'ú
/k ¡Pki¾iÍÚ¢iNlh°dIiP¥¶i>±ijk´mkfxnUgLUnª
°iL×Uf$gaiº±lhijkjkxnUgaiNn L¾L¾L¾¿¬a
/ ×Uf$g:¤RiNnlhi°nÂP¹ áá ¾L¾¾L¾L¾L¾¾¾L¾L¾L¾¿¬7
/L )">$f$lhiNf²4kiNfUnUg)iNfmiNÃ©>iNfh°¤RiNnlhiÞjkjÝiNn0¡lhiNn¯¾¾L¾L¾L¾¿¬7­
/k ¡viNf×MB+"ÖN7¡PiNliNleafv¾¾L¾L¾L¾¾¾L¾L¾L¾¿¬7­
/ ×kjkliNfhxnUg0iNf.Bv§>4iNfhd:$§xjkiNn L¾L¾¾¾L¾L¾L¾¿¬a¬
/L ¹ iº±lh°¤R¤UnUg,i¨Ilhe:Áa©>f¤RiNlhifh§>iNfhi²Ui;xn>LifÂmi$lh°ean>4·
i§;inUi L¾¾L¾¾L¾L¾L¾¾¾L¾L¾L¾-*a
/O Æeajkj°iNlhkdIifs¨ÌiNkl4´ $flFÙ>UÁ0dIean À UjkiNe:nUiNn ¾¾L¾L¾L¾-*7­
/L/ Æeajkj°iNlhkdIifs¨ÌiNkl4´ $flFÙ>UÁ0dIean×Uf$g:¤RiNnlhiNn¶¾¾L¾L¾L¾LN:
/ Æeajkj°iNlhkdIif ×jkUÁ04iNnUfhil&¼NUfvÂmi$lh°ean>4iN§>iNnUi¾¾L¾L¾L¾LN:
A ûLüöþ 
ýP=RQô&;
ó²ÿ  üö$:üxþS(÷öþó\ÿNó\öþøôDù¢ý;ôT#  ü<öþ$ó\ý>ôDöôÿÍ÷E"ý%Höô ú>ú;D
k  UiNf¤Reµn>$¤R«hUi+ÅPn>$j°µU4iÑ¾L¾L¾L¾¾¾L¾L¾L¾La4*
°ak »e::$jkiØÇnUiNfhg:kiU0xn>
¡Pf>U«lhin ¾¾L¾L¾L¾La4*
°a iN¤R©>iNf$lUfh§>i4lhk¤)¤UnUg ¾L¾L¾¾¾L¾L¾L¾LN:
 ÅPn>jkµx±i¾dIean×Ufga¤RiNnl4©>iNlfhiNn ¾L¾L¾¾¾L¾L¾L¾LNI­
k ×Uf$ga¤)iNnl4 \eaf¤!$lkean)Un>µn>¤Rk!¾¾L¾L¾L¾LNI­
 ¡+aÇÃ©UjkeÌ±ke:n>±¤)eiNjkj L¾L¾L¾¾¾L¾L¾L¾L@:
L ×UiNUiNf§>$j°jk¤!lhiNfkimkn!¼Ninlf$j°iNn
¨´ iNfkeanxiNnUfhiº$lhke:nUiNn L¾L¾L¾L@+
O ¨I©>iNl$leaf¤!$liNfh°ikn±i¤Rk·\¼NiNnlhf$jkinR¨Il e:ÁaiNn ¾¾L¾L¾L¾LUx
V I"øÿ@;

öôP!UÿNÿøDôù¦øô&=>WRøDÿ4Dõ\ó   ú;D¢ú
Ö À £Å»P¨IÉ¾Ç"Â¸¢Ç"ÖX)&£ À Öh¨ d
W Y
ýU÷ ÷ºó ý>ô[øô&=>
ý>ô<¢öô;÷ó\ý>ôDöô úZD(A
 [!ö7÷ xó õ\ÿC\IøDþ]=öþGW:^Y`_TaP ý>ôRb½ù>øDþ ÷ó\ý>ô úZD V
¹kßÆiNfhnx¤!$liNfh°i±lf ea¤)i ¾L¾L¾¾L¾L¾¾L¾¾L¾L¾L¾L4/7­
¹ ¹ i4lhk¤)¤UnUgiNfv¡P«lhindce7fZ%ce2ghi Un>`j7e2glk mÜ¾¾L¾L¾L¾L4/a¬
¹L ¹ i4lhk¤)¤UnUgiP¨UnU°lhlfiN²4i¼N´&iNkif Çj°jkk©ª±ea«iCn;o gpq ¾L¾L¾La
¹O ¡P°i¤)klhljkiNfiNnR¨IiNj°§>±liNnUiNfga°iNn rshtiglk m L¾¾L¾¾L¾L¾L¾L
: [!ö7÷ xó õ\ÿC\IøDþ0ôø&
öþó\ÿ  üDöô	öü&Uô=õ\øDôùu=öþRû þ Uôÿ@3"ý>þº÷ºù;õ\öó  üøôù úAvD
w ~FUrwU|%xvwy&rDw(zrD~{p+~4y |~}
 å ïç¦êÒæ 
 ï"ã æDêÒïç ã 
ÇknR´m«lh°gai ¸>°iNj>iNfv¨´&iNfh°eanUiNnx©Uµx±°L§>i4lhiNl °nRif á nlhiNf±>UnUgiNf&nUjkiº$·
fhin
¸>>±l$n>x±gaj°iN²UnUg0ÔU@E7N92t.N7tUÇe¨UÕU°iki+Ç]nxiNfhg:kiUØ§U¼N´¾U¡vfh>U²li
¤R°liNf0¹mfhµIe:nUiNn>«lhi)Un>[iNfRiN¤R©>iNf$lUfLIe:fhfhijkkifhlNUnlhiNf0¹ iknUg:UnUgain"ki
´ iklmdIeanif¨ lhlkgaxnUginl4 \iNfhnlv±°n>Ô iN°n
jkj°gaiN¤RiknUiNf"Unª
$lhxiNjkj°iNf á §>iNf§Ujk«Û>nU·
iNl+±«!°nÝU\ÕU¥ $xfhiNn>kiÇe¨R  xfvÆÎifhnU¤!lhiNfki°niNf À$UiiºÎvfhxn>¼N>4lnU·
iÞ"iNf0xfUaÉ"iNf´mknªiNni0¡Pfh>Ii¾§;imiN¤R©>iNflhUf À Ujkj"Un>§>iNviNf
vfhUnª¼N>4l$nªUeiNfR¨ $llh°gaUnUgÌh«lhie2giÞÛ>nUkifhlL«±l$ª á nliNf4>UnxgaiNnn
iNn>jk²UiNnÆiNfhnxiNn³´ iklhg:iNUiNnª¦§>iN:$nUnl²4l!ÔF¹ knªUnUgÌ±iNnUifhga°iR©Ufe À UjkiNe:n	L iNÉ §>iNe2g.Ñ°@/C¯EkN¬ ¢¡£2¤NÕ] &7FnUiNx¤RiNn¶°i á nª±²UiNfUiN°lhiNn]¥4ie³¼N
¥4i!´ iN°lhiNf¾¤!n±²³dIe:¤ vfhxn>¼N>4ln>qiNnl± \ifhnlN¨ÌiNjk§>4l°iÆÎe:¤R©Ufih4k§U°jkkl $lki
©Ufea©>eaflhke:n>$j+iNf0Æf U¤R¤UnUgifÇe¨Ê$¤ ¨ lhlkgaxnUgI4©UUnUlGe gt «±l²±lnUeËviN·
gain>±l$n>³lUiNj°jkiNf+¡P²4ªh±°eanUin¦§ F%Ö n£P°n§Uj°²!$ v°inUjkifhi0Å4lhfhe:©UµU4k
«±l
$§>iNf)°i!ÆiNnUnlhnU«LiNfnUjkifhiNnÊÇ]e¨ U§>iNf´&iNkli!¹ iNfiN²Ui0dIean¡Pfhª¶Un>_iN¤)·
©>iNflhUf0UnUifhj :h4jk²ÖFn¯¨IU©>iNfhnxe$d:@ÇÃ©xjkeI4ke:nUiNn[xn>q°n À iNUlhfeanUin>±liNfhnUin³lhfiNlhiNn
¹m$fµIeanUin>²lhiNn§U²¼NiN°nUiN¤ ÉkiNjÝ ZaUiNnÈiNfL¨ lhlkgaxnUgI²liR ´ e:§;iR¥4iºe
iNfiNn¹ iNea§>:lhxnUg!IiNknUiØkfiNlhiNn¶Â >UUj >h4i0$ ski)Çe¨iNfh¤ eagaj°²l  $n³«±l
UUiNf!  á nliNf4>UnxgaiNnUeUIea¤)©Ufh°¤RÝiNfhliNf À iNUlfheanxiNn§U¼´¾ ÆiNfnU¤!$liNfh°iRkn
nUj°i$fiNn
¨Iµx±liN¤RiNnA$nUg:iN´mki4iNn
¡P°imiNknU¼kgai e:gaj°²UIiNklNUiN°ÁaimUn>UeUIea¤)©Ufh°¤RÝiNfhli"ÆiNfhnU¤A$lhifhki&k¤ »$§>eaf&¼Nifh·
¼NiNxgaiNn>§U°iNlhiNl+°i¨´&iNfh°eanUinU©UµU4k¢UiNfiNnÂmijk²4kiNfUnUg0iNf4lUf¶kiØÇnl4´m²·
jkxnUg¤ReiNfnUiNf)¹ ihUjkiUnUkg:iNf¤ e:gajk«´mUfiIm¡+$¼N}gaiN eafhin{Unlhif!$n>iNfhiN¤ iNf
¨Öh¨77¹ ihUjkiUnUkg:iNfhIe:¤©xjkiNÃØ$n¶iNf¾¨ÖÔ4vi±iNj°j²>N \l   Uf¨´&iNfh°eanUin \eafhUnxgÕ"kn
¡fh¤!4lalN"´ e³fiNj²lhkd²4lh«hUi¨´ ifhke:nUiNnUIe:jkj°²±Ýe:nUiNn³°¤ ÇnUifhga°iN§>iNfhi²qdIe:n}°
§U«¨¯ viNÉ »$§>eafiNnUiNfgaki)©Ufhe À xj°iNeanÔF4eagU"¨Öh¨7ÇnUifhga°iNnÕ+§;ilhfh°iN§>iNn¶´ iNfiNn
ÅP¤ ÅÎ¾¨77¹ ihUjkiUnUkg:iNfvkn¹ fheIea>NdIiNn¶´ iNfiNn¶nUe¦ e:UiNfiNn»$§>e:fhiNnUifhga°iNn¯Ô\§U²
NviNÉ ©Ufhe À UjkiNe:n4eagUÅ¾¨7ÇnUiNfga°iNnÕviNfhfiN²lN>ÅPj°jkiNfknUgÌP²4l¾i¾U$§>iN":$U¤
¤ e:gajk«%7¸>>4l n>iUe:UiNf&¹m$fµIeanUin>²lhiI:$§>iNf&dIiNfh jklnU²4¤ $Á:kgg:iNfh°nUgaiNf&iN¤R©>iNf$·
lhxf¼©Uf ©>$fkiNfiNna´m°iv±kimdIe:fh´m°iNgaiNnª °n0a±lfhe:©Uµx±°:$jk«hUiNnGBv§;¥4iNlhiNnØ$nU¼UlhfiÍÚ¢iNn
 ©^Uª¢«tX¬M­2®¯°9E¬««N7±
²E²E²E²E²E²E²E²²E²E²E²E²E²E²E²²E²E²E²E²E²E²E²²E²E²E²E²E²E²E²
²E²E²E²E²E²E²E²
³ ³ ³ ³ ³ ³ ³³ ³ ³ ³ ³ ³ ³³ ³ ³ ³ ³ ³ ³³ ³ ³ ³ ³ ³ ³
³ ³ ³ ³ ³ ³ ³
´E´E´E´E´E´E´E´´E´E´E´E´E´E´E´´E´E´E´E´E´E´E´´E´E´E´E´E´E´E´µ µ µ µ µ µ µµ µ µ µ µ µ µµ µ µ µ µ µ µµ µ µ µ µ µ µ
¶E¶E¶E¶E¶E¶E¶E¶¶E¶E¶E¶E¶E¶E¶E¶¶E¶E¶E¶E¶E¶E¶E¶¶E¶E¶E¶E¶E¶E¶E¶
¶E¶E¶E¶E¶E¶E¶E¶
· · · · · · ·· · · · · · ·· · · · · · ·· · · · · · ·
· · · · · · ·
Reaktionsebene
Reaktionsebene
Zeit
z
x
y
z
x
y
z
x
y
Reaktionsebene
P
P
P
ρ
ρ
ρρsat
ρsat
ρsat
T =0o
T > To
Trajektorie im Phasendiagramm
0
0
0 ●
●
●
Schwerionenkollision (HIC)
ÅP§U§U°j²xnUgba¹¸9º~9¼»@l½¿¾¢ÀÁ%ÂC7NÃ4ÀÁ%ÅÄ^2Æ6Ç¬«¬ÈE7±É6ËÊ «¬È9ÀÁ%0ÌÎÍU¬Ï2XÇ¿9<6
¾¢ÀÁ(ÐÆU92<¼lSÇ  ®¸9Ñ.ÀÇÁEl½JÒ<ÆÇ¬È26CÉÆÓ;ÆtÔ 6» N2ÆUÕ9ÂÖÄ×ÆUEÀ» Ø7Ä^9ÀÇÁEt.Ä^9@±ÙÆ62ÂCÂ
¸NÉ2ÆÀÁ+±6Ê4Ç±<©^EÆÚS½E®vÄ^°©^ÆÇÃ ¨ÂC2Æ6»+ÆÇdÉS»Kl;Ç¬«¬ÛÝÜÞ7N2;ÉÉÆß©CÆ;ÂC7à
tÆUÕ9Â¹áâe;Ø7ÜÞ7N2;ÉS4É29@±2Æ62ÂCÂâPãEÆ.É2°äå2Âl2(2X4;SÁ(ÂÉ6¾<ÀÁ(ÐÆ92<à
lSÇ  ®æÄ^C±E6lÆ9ÀÁ%Ç¬t	©^EÆUÚ ±ÍU>É2]ÜÞÙN2;ÉS±7¬Û9ÀÁ(E7±uá0çèáÔNe;éÇêÎÕëÚ42
©CÆ;ÂC7ÆUìE;ÉGÉÆ.4ÀÁ(Æ6tí¦ÆÇtïî.ÆÇ9ÀÁÝÉ2ð¼N2Í@«¬È«2ã74ÆÇ±292uÐÞÉÆK®
±°n>
ÅP§U§xs¼iNkg:l"hUiN¤!lh«hLiNnRÅv§Uj² ¢iNknUif¨´ iNfkeanxiNnUIeaj°jk«±ke:n0Ô jk°nUxÕUnª°imUnU·
lhiNfhUkiºjk«Uin0¹ iNfhiN«xivim>a4iNn>«$g:f$¤)¤!PÔ\fhilÕki´ UfhiNnªiN°nUiNfm¨´&iN·
fh°eanUiNnxIeajkj°²4kean)§;i¨Öh¨77ÇnUiNfhg:kiNniNfhfiN²l´&iNfiNn>ÅP>4gaiNxiNn>dIe:nÆiNfnU¤!$liNfh°iP°¤
vfhUn>¼N>±l$n> ÔNá ÔNe2géÇê ç IÕç 7ÕRinl4´m²IiNj°l0±²}kn}iNknUifRiNf4lhiNn ]ªa±iÊiNf
Âsiº$lhke:n¯iNknUiN°Áaixn>{²li¨Iµx±lhi¤"UaRdIe:fh´mkigaiNn>¯>R§>$fµIeanU«hUiNf  $·
lhiNfki§;iº±lhil"µ©U«hUiL¥¶iNflhiLdIe:n¶_i¤R©>iNflhUfvUn>¡P«lhi§>iN ¨Öh¨77Ç]nxiNfhg:kiNnÈ±knª
êñòa¢a  iNÉîÔæóËôSõ÷öçNSø&ÆiNj°d°nÕ>Un>^e,ÒÔFv^Õe2gtZa¡vki4iNf¸>>±l$n>L´m°f$j²
×UiNUiNf§>$j°jU§>iN¼NiN«UnxiNlNIih4iNnRÇ°gaiNn>ªº \lhin°¤ ´ i4iNnljk«UinUf)U: £Pe>«lhiN·
dIiNfhª$jkliNniNfmnUjkifhiNnÇe¨)§;iº±lh°¤R¤0l´&iNfiNn>¡P°i±iNf¸>´m«hUiNnU¼>±l$n>R¤R°l iN°nUiNf
gaiNfknUg:iNn!»iN§>iNnªhUUiNfmdIean0nUf iN°nUkg:iNn \¤ù¾ÔhÎ v¡ú ûç¦°üN¼£ i øïý7ô4ûºÕ½§>iNga°nUnl,U$nxn
kniN°nUiNf¼N´ iklhin>a4iP¼iNÃ©ª$n>°iNfhin$nª§U¼NU UUj°iNnI¡§>iNU´mkfiNf"¹ ifhiN«i
>a4iNn>«$gaf$¤R¤AD§UgaiNla4lhiNliNf"Ufg:iNfh°nUgaiv¹mfhµIe:nUiNn>«lhinxn>iN¤R©>iNf$lU·

fhin¦ÔNe,þÿe gt %ê  4/  iNÉÕ">$f$lhiNf²±°iNfhl"´m°f>¡P°i¾$nxgaiNfiNgaliLÆiNfnU¤!lhiNfkivlhfh°lhl
kn¶iNn¶ÖFn>±l$§U°jkkl $l±§>iNfhi²ikn¢iNf¾Uf
iN°nUiLnxiNgIlhkdIiØÆea¤R©Ufih4k§U°jk°l $lviÍÛ>nU°iNfhl
²4lNx¡Pki4i¾¹ i°nUgaxnUgaiNn0  UUfhin U§>iNf iknUiNnAÆÎe:n>iNnªh$lke:n>±©Ufea¼NiÁ¼N)iNknUif ×Uf$ga¤)iNnU·
lh°iNfhxnUgi¾$nUg:iNfhigalhin[¨Iµx±lhi¤!Pkn¶¤RiNxfhiNfiiNkj°iUnliNfxkij°²UiNfvf e:ÁaiI½¡Pkiº±i
 $nxea¤RiNn´m°f¶$j« Æ6@±2ÂEl7N92eiNf$ª¶j² äå2¬LN 4Æ6@±2ÂEl7N92§>iN¼NiN«xnUiNlN
U:k¤ Âv$U¤RinqdIe:n{vjki²UgaiN´m«lF \fga¤RiÞnl$lkeanª±¤0eiNjkj°iNn$j²0iNkn>a4iNn U§>iNf·
gInUg0dIean!iNknxiNfÙ ªh±°gaiNn!¼N!iN°nUiNf&gIaF  eaf¤Rkg:iNn!>a4iL°nliNfh©UfiNlh°iNfhl"´&iNfinR:$nUn O/ F
¡:¨Ilh>kU¤ iNf  Uj°lhÝ \f$g:¤RiNnllhke:nkn¯¨´&iNfh°eanUinUIeaj°jk²4ÝeanUiNnif e$Ú¢nUil0$j²4e¶kieag:jk«UIiklN°i×ªf$g:i±liNjkj°UnUg¶n>a¯>:±iNn x§;ifhg nUgain{¼NUnlhif±ªUin"¹ iNviNn
U°iNfm§>iNlhfaliNlhiNn¨Öh¨7ÇnUiNfga°iNn
>n>iNj°lmiv±²RU¤ °iÆÎe:n>iNnªh$lke:n
iN°nUi UiN°ÁaiNn
Ue:¤Reag:iNnUiNn!¨Iµx±lhi¤!Dkn)ÆiNfhnÙ >h4kg:IiNkl±lhfea© \in
ÔZ×ªf$g:¤RiNnlhiNnÕ%Un>  \fiNki À xj°iNeanUin
á ¤ÓkiA×ªf$g:inªa[iNf0¹ i±lk¤R¤xnUg!iNfnUjkifhiNnÊÇ]e¨¶UnliNf0iNnÊ$nUg:i±©UfexiN·
nUiNn!iNÃlhfiN¤RiNnA¹ iknxgaUnUg:iNn!¼NUdIiNfj :h±°g§>i$nl4´ eaflhiNn!¼N e:nUnUiNn%U¤UÁnUe$ "iNkn
´ iº±iNnlhj°²Ui)">f$lhifh²4lh°U¤ÒdIean!¨´&iNfh°eanUiNnxIeajkj°²4keanxiNn¾n $UifiknUg:iNgInUgaiNn0´ ifh·
iNn%k¤ viNg:iNn>hlh¼!¼NiNn>j°²UiNnÆÎifhnUiNn°¤ vfhUn>¼N>±l$n>¢ ifhiNnÖFnUnUiNfiUf
iN°nUe:¤Reag:iNnUiUnª²4ealhfea©>iP¨Iµx±liN¤ k¤ÒlhUifh¤R«hUiNnvj°iN²Ugai´m²l&ÔF4eagUxÆiNfhnU¤A$·
lhifhki!ÔZÆ  ÕhÕv§>ihUfh°iN§>iNn´mkfUfUj $ \lÎki)ÆiNfhnU¤A$lhifhki´ $UfiNn>iNknxiNfL¨´&iN·
fh°eanUinUIeaj°jk²4ke:n³iNknxi
ÂmiN°UiRdIean}¸>´m²UinU¼N>4l $nªiNn½iNfhinqj°ea:$j°i>:±iNnUf$U¤0dIiNf·
lhikjkxnUgaiNn¤)kl½iNf U§Uj°²UiNn×UiNf¤RÃ7¡Pkfa+§U¼N´¾  Ã´&iNjkjÈ¹ eaj°lh¼N¤)$nxnU¨Il$l²±lkë;9ÀÁE
dIiNflhf gaj°²
4kn>¢¡P°i  $liNfh°i§>iÍÛªn>iNl¾4² U§>iNf+´ iN°lhi¨ÌlhfhiºIiNnifÆeaj°jk«±ke:n
´&iNkl
iNnl± \iNfnl&dIea¤ gaj°ea§>jkiNnUn>U°n>±§>i4ean>ifhiIdIea¤ ¬ÈS»S7¬«lhxiNfh¤R«hUiNn!vjkiN«Ug:iN´m²lN
¡:]É"e:fh>n>iNn>4iNkndIe:n À ²lhgaj°iN²hxgaiN´m«Ilh±°lh>lh°eanUiNn¾Unªki&fhiNj«$lh°d¾¼NU¤Wg:ih¤R·
lhin¯ÅP§Uj«$ Îi0fhe:¼Nih4ij²$nxgaiNnàÂsiNj«$Ãx$lkeanª±¼NiN°lhiNnÊ±lhijkjkinqiknUi!¹ iº±lh°¤R¤UnUgÈiNf
nUj°i$fiNnÆ  Çe¨)iNknUi¾nU«lhlfh°d«$jki+ÅPn \e:fifhUnUg)UfN¢ÅPUÁaifiN¤ >$n>iNjklmiv±«
§>iNÆ  U¤Üikn¨Iµx±lhi¤Ñ$>v±l$f¤)klhikn>n>iNf&´ i>±ijk´mkfIiNn>in0£afeanUiniNfhiNn
lhxiNeafiNlh«hUi"¹ iUfiNk§xUnUgm¼NUf¹ iº±lh°¤R¤UnUg&ifÆ  Çe¨¾$ >iNknxiNf¤RkfheÌ±Ie:©U²Uin
Ò&Ç¬L«¬ÈÀÁ%EÁ%X2ÆU \UnªkiNfiNn±eaj°jkliI¡P°i±i á §>iNfjkiNg:UnUg:iNn¦ eanxnUiNn³°n³ifÎ \e:jkg:iNn>iNn
fhe:§UjkiN¤A±lhijkjkxnUgP¼>h¤R¤RiNnUg:iÍ Z$Á:l´ ifiNn%IiNfiNn á nlhiNf±>xnUgUaiN°gaiNnlhj°²UiP¸>°iNj
°i±iNf&ÅPf§>iNkl&UfhjkigalN°»+2;`É2°©.äØ7¯sS¾å27ÕÉÆÕ9ÀÁE«±+¬«9ÀÁ+±ÐM9ÀUÁEÇ4«N7N92
9<Æì¾¢ÀÇÁ(ÐÆ92<¼»+7¬9¬ÏÃ492T	 NÆ6SÁ(ÆÇïÐÆÉ
¡vki4i0×ªf$g:i±liNjkj°UnUgR:$nxniNnl±©UfiN·
UiNn>iNn¼N´&iNPvfiNnU¼Í  jkjkinq°niNknUif¨´&iNfh°eanUinUIeaj°jk²4ke:n[ÔZ£Peª²liN©U>:±iRxn> Uj°lhÏ \f$g:¤RiNnl$lke:nÕIkn!¼N´&iNkifhjki>£Pknª±²lxnliNf4>l ´&iNfiNn ¡PifÎ \f UUi)_ikj½iNfÂsiº$lhke:n[Ô¨ ÀÁ(É29ÀÇÁEtlª;Á(S ÕP´m°fk¤ ´ i4iNnljk«UinUf
°i  ikx¤ÇDÚ¢iNlhi0§;iº±lh°¤R¤0lN°iUf[ikndIeaniNnà¹m$fµIeanUiNn4iNjk§>4lifh·
¼NiUgali  °lhlhijÏ \iNj«
gaiNg:iN§>iNn³´ ifiNn%ÖF¤ß×>$jkj°ij°ea:$j°iNn³lUiNfh¤)²hUiNn³vj°iN²Ugai·
´m«lhiv±e:jkj°lhix$UiNfÎki4iNf¾¸>´m²hUiNnx¼N>±l$n>Uf¶U:¾£Peª²liNdIiNf>$j°lhiÞn
if Æ  7Ç]e¨§>i±lk¤R¤0l´ ifiNn%¡vki+¹ ihUfhik§UUnxg¾inUj°i$fiNn  klhliNjÏ \ij²i
iNf4 \eaj°galR°¤ Âv$U¤Rin[iÍÚ¢iNlh°dIiNf  eiNjkj°iI kinUf  Uf!Æ  m¢  ikn¯k¤ lUiNfh·
¤R«hUiNn³vjki²UgaiN´m«l§>iÍÛ>nªjk«UiºÎ«ijk²4kiNflhi¾¨IµU4lhiN¤Ó$ªL´ i>±ijk´mkfIiNnU·
inR×UiNf¤Rke:nUiNnN§>iNfixnUiNl´ iNfiNn eanUnUinÅP \gafUn>0iNfdIe:fh>n>iNnxiNn À ²l·
g:jkiN«Ug:iN´m²l±iÞÚilimiNfUiknl¥4ie!iNknxi¾ÅPn´ iNn>UnUgdIean¶vfhUn>¼N>±l$n>x
Æ    eiNjkj°iNn}$ )ki¶µn>$¤)²hUiNnî¨Ìklhª$lh°eanUin{°nî¨´ ifhke:nUiNnUIe:jkj°²±°eanUin
 ©^Uª¢«tX¬M­2®¯°9E¬««N7±
 \fga´ Ufkgx x³±e:n>±l!ki!iNnlh>jklhinUiNn À ²lhgaj°iN²Ug:iN´m²hl4iÍÚ¢iNliknàki¸>U·
±l$n>x±gaj°iN²UnUgLxknUiN°nU©>f$¤)iNlhf²±°iNfhl½´ iNfiNnÇknUi¾¼NxdIiNfhj ah4kg:i¹ i4lh°¤R¤UnUg
i£ve>²liNdIiNfhª$jkliNn>iNf0Æ  Çe¨kn¯¨´&iNfh°eanUiNnxIeajkj°²4Ïe:nUiNn¶iNf± \e:fifhl
UUiNf iknUivÅP§ªh $l¼NUnUgØi Ç°nÙ>>±i&iNf À ²lhgaj°iN²hxgaiN´m«Il±iÍÚ¢iNlhiI¡+$UiNf
²4liN°nUi0Çfh´ iklhifhUnUgifiÍÚ¢iNlhkdIinÆ    eijkjki0    xf°n³¨´&iNfh°eanUiNnxIeajk·
jk«±°eanUiNnl4µ©U²Ui À «lhg:jkiN«hUgai´m²hl±¼>±l $n>i)nUeal4´ in>kgx  kl0°i±i¤  UiN·
¤RiNnxIea¤R©UjÝiNÃ§>ih º \lkg:lv±²!iNknA_iN°jkiº±iNf,ÅPfh§>iN°lN ¡P°i±© $lhiØ>a4iiNknUif¨´ ifhke:nUiNnUIe:jkj°²±°eanÔ¨É2ÆL±2É29ÀÁElª;Á(S hÕ,´mkfUf
µn>$¤)²hUiÈÖ nª±l§Ukj°kl $lhinîe:¤RknxkiNflN&ki U§>iNf
iknUiNn ×Dj >h4kgSx+a7>a4iNnU·U§>iNfgI$nxg¼Uf×Uf$ga¤)iNnlkiNfUnUg0ifnUgaiNfiNgaliNn  lhiNfki¾  UUfhin>ÇknUi])">$f$·
lhifh²4kiNfUnUgiåÁ%ÆUÂC É7(2ÂCÃ4ÀÁ%Ë¸>>4ln>UiNfÈ$nUg:iNfhigalhin ÆiNfhnU¤A$lhifhki
±liNjkj°lRU°iNfkiiN°gaiNnlhj°²UiÅv \gI§;iÊU$fsx¤ $>îxa À kifkgÌ²liNdaifh>jk·
lhin¶iNf¾Æ  ·ZÇ]e¨
§>i4lh°¤R¤RiNn!¼N eanUnxiNn¡P°i0$nUg:i±©xfheUiNnUiNn À «lhg:jkiN«Ug:iN·
´m²l±iÞÚili iNfh´&iNfhiNn°¥4ie)iNnRviN§Uf$>0lhUiNf¤Reµn>$¤)²hUiÞfÆeanU¼Ni©Ulhi
kn¯¨´ iNfkeanxiNnUIeaj°jk«±ÝeanUinÇknUi4knUndIeaj°jki!ÅPn´ in>UnUgÈ$ ki!µn>¤R²xiNn
¨I°lh>lhke:nUiNn}knî¨´ iNfkeanxiNnUIeaj°jk«±ke:nUiNniNf4 \eafiNfhlUUiNf!iNknxi¶iNlkj°kiNflhi á nU·
lhif±ªUnUgij°ea:$j°iNn¯>:±iNnxf$x¤RiÍ"U¤ kiÈÅP§´&iN²UnUgainqdIe:¤ jkea:jkiNn
lhxiNfh¤R«hUiNn0Pj°iN²Ug:iN´m²l \iº±lh¼>±liNjkj°iNnUn>U¤ g:iNgai§;in Z$j°j²"Uf0gaiNikganxiN·
lhiv½$f¤RiNlfh²4kiNfUnUg:iNn¾dIean)$nU«±ealfhe:©;inR>:±iNnUf$U¤)IeanÛ>g:Uflh°eanUiNn)°i lhxiNfh·
¤Reµn>¤R²Uin
Æe:nU¼NiN©Uliifh´ iklhifhn¼N¶ e:nUnUiNn%D¡vki²4liN°n¦´m«lh°gaiNfL¸>´m°·
hUiNnªhUfh°lhlNIU¤ kilUiNf¤Reµn>$¤R«hUiNn)¹ i°nUgaUnxgaiNnR¼§>i4lh°¤R¤RiNn:UnliNf
iNfiNn¶iNfÎ×ªf$g:¤RiNnl$lke:n>±©Ufea¼NiÁ!±l$lhl4Û>n>ilN¡$¤)klvj $Á:l±²x$nUn>iNkn
¸>>$¤R¤RinU>$nxg¾iNflUiNe:fhiNl²hUiNn á §;ifhjkigaUnUg:iNn0¤Rkl½iN¤Òk¤ ÇÃ©>iNfh°¤RiNnlD§>iN·
ea§ªaliNlhiNnÈ×Uf$g:¤RiNnllhke:n>±in>¼N>4ln>
UiNf±lhijkjkin>¡PkiºP²4liNknxiL´ iklhifhiÅv \·
gI§>iNn>±liNjkj°UnUg)iNfmdIe:fhjk°iNgain>iNn!Åvfh§>iNkl
¡PkilhUieafhilh²xivfhUnªj²gai0¼NUf+¹ ihUfhik§UUnxgdIe:n¶£Ö6)¯¼NUf á nliNf4>UnUg)iNfÎ$nU·
gai4©UfheUiNnxiNn¯fhe:§Ujki¤!±liNjkj°UnUgain³§Ukj«iNliN°nUiRfiNj²lhkd²4lh«hUiRknUiNl²UiA_f$n>4©;e:fhl·
lhUieafh°id S  Uf¾°iR7_ikj²UiNnÈ>a4iNnUfU¤!«lhiÌU°i°i¨IlfhUlhUf+dIiNfjkjkg:iN¤RiNÝnUifh·
lhiNf)¹ eaj°lh¼N¤A$nUnxvjkiN«UnUg:iNn³§>i±°lh¼NlÝ  F ¨I°i
§>iUfiNk§xlR°iµnª$¤R«hUiÇ]nl4´m²·
jkUnxg[iNf¶iN°j²UiNn}>a4iNnUf$U¤!²li
UnlhiNfAiN¤ ÇknÙªUÁiR¤Rkllhj°iNfhiNn×UiNj«i
Un>³dIean@iNkj«Uin[¨Il e:ÁaiNnif0¹m$fhµIe:nUiNn´ e:§;iv×DjkUlhª$lh°eanUin³U¤ °iR¤R°lhlhj°iNfhi
>a4iNnUfU¤0lhf ¥4iNleafki¾>±g:iN¤RkllhiNj°l"´ iNfiNnU¥¶e0±e:j²Ui×DjkUlhª$lh°eanUin
¹ iºiNUlUnUg
iNfhj«$nUg:iNn¼Ì¹>§;i µn>¤R²xiNnÖ nª±l§Ukj°kl $lhinUn>k¤bfea¼NiNÁifL×Uf$ga¤)iNnl$lkean%
¤xÁL¤!n¼$nªiNfhin  ilhUein
gafiNÏ \in  $nanUn
¼Ì¹U×jkUlh>lh°eanUiNnxfiknUi
Çkn  UxfhUnUgiN°nUiNf!4lhe>a4lh«hUiNn ÆÎfº \l!iNf¼NiNUg:iNn ÔF¹ e:jklh¼¤!$nUnE»$nxgaiNdkn} Uieafh°iaÕ
 ­4FDeiNfR4ki!¤R°l±l$l²±l²UinÅPfhg:U¤RiNnlhinkfiNlLkn°i]ªa±inUfU¤IÉ"iNflhiN°jkUnxg
iNknx¼N  UUfiNn  ¬SZDeifdIiNf4>xiNn4eagU"Æe:fhfhij²$lke:n>  \UnxlkeanxiNnkn°iRµn>¤R²xiNn
Çnl4´m²jkUnUg¾¤R°lhiN°nU¼N>xjÏ°iÍÁ:iNn`O* F À e:fh¤!jkiNf´ iN«±im§>ihUf $nUl ¤!nR4² ¥4ie! 
ki¹ iNlf:lhUnxgdIean³ÇiNkj«xiNnPf eaÁ:iNneiNfvdIiNf4>lU°iL×jkUlh>lh°eanUiNnUn>ki
×Uf$g:¤RiNnllhke:nR©U nUea¤)iNnUeaj°eag:²h!¼N!§>iN>$nªiNjkn%
¡Pki]_f$n>4©;e:fhllhUiNe:fh°iNnL>§>iNn4²knU¼´m²hUiNnv¼NU¤}´ iº±iNnlhj°²UiNnv¥¦iNf¼iNUgmiNfD¨´ iN·
/
fh°eanUinU©UµU4k¶iNnl4´m«IiNj°lNÇ°nUi!¤RkfheÌ±Iea©x²hUi0£PifhjkiklhxnUgif0_f$n>4©;e:fhlgajki²Unxg
iNf4 \eajkg:lvUf¹ iNlfalhUnUg0iNfm¼NiN°lhjk«xiNn0Çnl4´m²jkUnUgØiNfm¥¯°ganUiNffn>  \e:fh¤!lhke:n
  Uf¾xanUjkiNe:nU²xiÉ+kiNj°lhiN°j²UiÍnª±µx±lhi¤*°¤ À «lhg:jkiN«Ug:iN´m²hl¨ SZ¡PkiºPgaixkiNl
 Û>gU:´mki xkiNf$°¤WÂv$x¤RiNn¾iNknxiNfDfiNj²lh°d«±lh«hUiNnªafeanU«hUiNn0×UiNj²lhUiNe:fh°iPÔv>$nU·
lhinU>afheµn>$¤)k>ÕkiÎ±²R°n!iNfvÆiNfnU©UµU4k0iNf&jkiNl¼NlhinIUfhi$j«m±iNxf iNf4 \eajkfiN²
iNf´mki4iNn>$lUU$fkniN°nj²$nxgafhi²´&iNklkgaifN>$llhf$lhkdIif¾±e´mkiikn¶Uf¶ki0»eaf·
iNnlh¼Nf N \lhiifh¼NiNxgalhifmUf¼Nfhi²´&iNklÏg:iNf"Un>!fhiN©Uxj²±°dIiNfmÅvnliNkj%i nUj°i$fiNn  kllhiNj°·
 \iNj«i$xlhea¤A$lh«hiNnl>$j°lhiNn«±l`ÏSZ"Ö nnU²lhfhij²$lkd²4lh²hUiNnÅPn> $lh¼iNnU$g:iNgaiNn%
°iU°iNfLnx²l¾§>iNlhfaliNl¾´ iNfiNn¤0UÁki)ÂmiN©UUj«±ke:ni¾nxj°i$fiNn³×UiNj«i¾Uf
¼N> $l¼Njk«Ui+©U $nxea¤RiNnxeajke:ga«hUi¾iNfh¤Riv©>f$¤)iNlhf²±°iNfhl&´ iNfiNnåÝaI¢NU@U¢U2Z
¡P°i
fn>±©>e:fhlhg:jkiN«UnUg¶iNnlh jkl0U: nUjkifhi  kllhiNjÝ \iNj²Un>iNn ÀÀ Ì¥¯kfUnxgI±·
ÐIUiNfxnUkllÑ$j«R¼N´ iN+´m²lkgai¶½$f¤RiNliNfN&ki¶kiµnª$¤R«hUiÇnl±´m«jkxnUg
iNf)7_iN°j²UiNn7¡P²lhi§>i±lk¤R¤)iÍn>¥ $xfhiNn>î¤)iN²4lL>LiNf \fiNkiNn À UjkieanÀ Ujkiean!¨IlhfiNUUnUg©>$f$¤Rilhfh«±°iNfhl´mkfÏ4/SF:iNf± \e:jkgal,ki+¹ iUfiNk§xUnUg¾iº]nUjkifhiNn kllhiNjÝ \iNj²ik¤ÓÂPU¤RiNniNfea§>iNniNfh´ UnliNn°E2t¼Á(2É2Æ6 É7(2ÂCÃ»
Ô+£¡Õ½ki
$ªhhUj°kiNÁ:jk²!nxj°iNeanU«hUi¾Un>
¤Riº±eanx²hUi¾×UfiNkUikl4gafai§;if >U4²lkg:l^ÏNN F
¡P°i ÀÀ I¥¶iª±iNj°´mkfhUnUgv´mkfx$§>iN¢Uf  i±e:nUiNn>>±l$>)§;iºhUfh°iN§>iNnI¡P°iP°nU·
nUiNfiR¨IlhfUlhUfiNfÎ£afeanUin[ÔPª$fhxUn>³vjkUe:nUiNniNf v>nliNn>Ufhe:¤Reµn>$¤R°;Õ
±°n>kniNfC+£¡ nx²lviNnlh>jklhinU!kUfi0ÂsiNj°iNd:$nU¼if±l¾§>iN&±iUf¾UeaUinÇnUiNfhg:kiNn
Ô N:ËviNÉß»§;e:fhiNnxiNfhg:ki³©Ufe À UjkiNe:nÕkn}4eagxsxjklhf$fiNj²lhkd²4lh«hUiNn{¨7´ iNfke:·
nUiNnª±l e:ÁaiNn÷Ý$­4D´m«lh°g´&iNfin>kiUkifPnU«lm§>iNlhfaliNlm´ ifiNn%ÇknxiLiNÃx$lhiØÅPnU·
´ in>UnUgØiNfï£+¡î$ ½Æ  eiNfmiNn>jk²UivÆiNfnUiP«±l&¥4ie´&iNgaiNnAiNfmÆe:¤R©UjkiÃ°l $l
iÉ°iNjkliNkj«hUiNnU©xfhea§xjkiN¤0 nU«l¤ e:gaj°²¨IiNj°§>±liknUiiNnªjk«Ui4l eafUnUgÌ±lhxiNeafiNlh«hUi
¹ iN>n>j°UnUgiNnl±  jkj°l´ iNg:iNnif"±l$fhIinÆea©U©xjkUnUgÎiNf"¹mfhµIeanE  i4eanÉ"iNfhlk¼NiºÍ  n
²4lU$xiNf >nU«ltÌ©>iNfhlU§>$lkdIi  iNlhxeiNnnUgai´mki4iNnNknªiN¤}gI$nx¼Nim¡P«$g:f$¤)¤Rj«a4·
±in±x§>±U¤)¤RkiNfl"´ iNfiNn  $nUnliNfxiN²ilmU§;iD¼N´m«hUiNn!©U nUea¤)iNnUeaj°eag:²hUiNn
Un>¤R°feI±Ie:©U²xiNn
iÍÚ¢iNlh°dIiNn  eiNjkj°iNnÖFn¶©U $nxea¤RiNnxeajke:ga«hUiNn  eiNj°jkiNn¶´ ifh·
iNn0ki  eaUiNfiNnÉ°iNjkliNkj«UinUae:fhfhij²$lke:nUiNn°niN¤R©U°fh²+§;iº±lh°¤R¤0lhiiÍÚ¢iNlkdIiNnØÆea©U©U·
jkxnUgI4Iean>4l$nlhin±U§ª±U¤R¤)kiNflC "N¬7Z]¨Ìki0iNnl>$j°lhiNnU¤Rklf$¤)iNlhiNf°iRnki
¨ lhlh°gaUnxgI±ikgain>h>º \liNn³dIe:n³ÆiNfnU¤!$liNfh°i¾eiNfnÇkg:iNn>h>N \lhiNn¶iNn>j°²UiNf+ÆiNfhnUi
$nxgaiN©>Áal´&iNfiNnR¤ >±iNn%;¨I°i¾±°n>RUnliNfviNfv¹ i¼NiN²UnUnUgCÄ^9ÀÁE2ÍÁ°ã27±ÙL±Õ2É2Æ67à
;Ã4ÀÁ%X¬ÈÉ7Á%2ÆÔF¡¡£¾Õ` N¬7§>iN:nUnl ´ ikj+kiiÍÚ¢iNlh°dIiÆÎe:©U©Uj°UnUgdIean iNf
¡P«lhii0U¤Rgai§;in>iNn>afeanU«hUiNn  ikU¤!§U nUgal  °feI4Iea©U«hUi UiNea·
fh°iNn[§ªa±°iNfhin¯UknUg:iNgain¯$ 0Çkn7¹ eI4ean7ÅP>±l$>ÒÔtBvnUiÈ¹ eI4ean Ç]Ãx>$nUg:iI°B¹mÇ Õ
De:lhiNnlh«$jkinRif \fhikiNn ÀÀ Ì¥¦i>4iNjk´m°fhUnUgUÌki+±«!kfhil&$ªP¨IlhfiNUiNÃ©>iNfh°¤RiNnlhiÞn
§>i±lk¤R¤)iNnj²:h±inËÏ4*7F½Ö nifR4eagU°Ä^9Æ2ÀUØ7îïÆZÀÇ»+<ÆÇØ¨2ÆÇNÆÇÇØ  À»ÔF¡¹m£+× Deif
Ufh¼Ø¡¹PÕ¨ aI>a7½ UiNeafki´ iNfiNn!§>i±lk¤R¤0lhi+¡P²gaf$¤R¤Rj²:h4iNn!kn×Ueafh¤ÑiN°nUiNf
iÍÚ¢iNlh°dIiNn¯@iNkj«Uin¯¥¦i>4iNjk´m°fhUnUg Z±U¤)¤RkiNflN"  iR´&iNfin}KiN°j²UiNn
ÆeaffhiNj«$lh°eanUinR§>iNf >x±²lhkg:lNI¡vki+¡¹ Uieafh°ijk°iÍ \iNfliknUiv¤RkfheÌ±Ie:©U²¤Re:lh°d°iNfh·
lhiØ¡P²lhiU0Unª
ÖF¤R©UUj«h§U $nxgakg:IiNkl,iPnUjkifhiNn  °lhlhijÏ \iNj«iÍU0±°iLIiN°nUi \fhiN°iNn
f$¤)iNlhiNf§>i4kl¼NlNP¨7Uj°kiNÁ:jk«4iNvnUe}xaR©U nUea¤RinUeaj°eaga«hUi`7¬«À»+  eiNj°j
ÏS"¼N¶iNfh´ UnUiNn%DxaLki0iNkn Z:ª±lhi À $UiNfUnUgÈiNfC+£¡ xnliNfÉ"iNfhnªaUj :h±°gaUnxg
 ©^Uª¢«tX¬M­2®¯°9E¬««N7±
$j°jkiNf,ÆÎe:fhfiNj²lhke:nUiNnUf±liNjkj°lN
ÇknUivIean>4²4lhiNnlhi+¹ ihUfiNk§UxnUgiNf fiNj²lh°d«±lh«hUiNn À ²lgaj°iN²Ugai´m²hl7_f$n>4©>eafhl·
lhUieafh°i"k¤ÒÂPU¤RiNn¾¤R°feI4Iea©U«hUiNf  eiNj°jki  Uf½ki  klhliNjÏ \ij²iNf>«±l¼N´mf_ \e:fh¤0Ujk°iNfhl
´ e:fiNn  m+7F&$j°jkiNfknUgÌ´ igaiNn¯°UfhiNf)Æea¤R©xjkiNÃkl $lnUe{nx²l0fhijk«±kifhlN ¨Ìl$llh·
i±iNn«±l¤!n¶$ &´&iNkliNfhi À$UifhUnUg:iNn¶$nxgaiN´m°i±iNn%ÖFn¶iNfiN°n Za>4lhiNn À$UifhUnUg
´ iNfiNn}°i À ²lhgaj°iN²Ug:iN´m²hl4iÍÚ¢iNliRkn}iNf!iÍÚ¢iNlkdIiNn¥¦iº>4iNjk´m°fhUnUg¶§>iNiNf
lhUieafhilh²xiNnR¹ iºhUfhiN°§UUnUg+dIean
¨´ iNfkeanxiNnUfhiº$lhke:nUiNndIiNfn>aUj ah4kg:lNI¡§>iN´ iNf·
iNnR  UfvU:s¤)klhljkiNfiv×UiNj² >°iL¨IiNj°§>±liNnUiNfgakiÌÇfgaiN§Unx²h4i¾dIeanÆ  ÂmixnUnxgaiNn
kfiNldIiNfh´&iNn>ilN>´ ea§>iN&nUiN§>iNniNf¡P«lhi§U nUga°gaIiN°lnUe¦iN°nUi¼N> $l¼Njk«Ui0ÖF¤R·
©UUj«h$§x $nUg:kg:IiNkl0ifR×UiNj«iNfL§>iNf >U4²lkgal¾´m°f¹Ý@mU>"S>"+/SZ"ki!´m²lhkg²4lN
URk¤ÑÉ"iNfhj«$ ]iNknUiº¨´&iNfh°eanUiNnª±lhe:Áaim´ iº±iNnlhj°²g:f eÌh±ifhi)ÂsiNj«$lkdk¤R©Uxjk4i¾$j«¾iNf
×UiNfh¤RÈÖF¤0©UUj²¢$ \lfhiNliNna¨I°i ´m°f$ªD©U nUea¤RinUeaj°eaga«hUiNf À xj°iNean7ÆiNfhn0¨IlhfiNUUnUg
Ï4UUI UI+/SUeif"kfiNl>iNf½¤RkfheÌ±Iea©x²hUiNnÎ¡¹ Uieafh°i¨ aÌaÌaSxgaiN´&eanU·
nUiNn"¡vki4i
¹ i>$n>jkUnUg¶iNfR¨IiNj°§>±liNnUiNfgaki)´mkfj²d¬ÈS»+7¬«GÄ^9ÀÇÁEt ãSÁ%ÆUE7±ÔF»¡vÅÕ
§>iN¼NiN«UnxiNlNmkn iNf¶iNfjke:ajkiÖF¤R©UUj«±f$U¤ xf iknUi :Ð7xkjk°§Ufh°iNfhliI ¤Ri²±l!:$j°lhi
×UiNfh¤RÈÆUg:iNjm©U©UfheÃk¤R°iNfhl´mkf ¡vki
§x²±xiNfh°gaiNnlhfn>±©>e:fhlhlUiNe:fhiNl²hUiNn á nliNf4U·
UnUg:iNnRdIe:n!£Ö6)³´mUfiNn$ "ifmÇ§>iNnUi¾°i±if ÀØ$UiNfUnUg0xfUgaiÍ  xUfhl7´&ea§>iNnUf
©U nUea¤RinUeaj°eaga«hUi  eiNj°jkiv¼NUf"¹ iºhUfhiN°§UUnUgÎiNf"nxj°i$fiNn¨ÌiNjk§>4lhiNnxiNfhg:ki dIifh´ inU·
iNl¾´mUfiNn´ ij²UiLiNnl4´ iiNfnU«lhfiNj²lhd²±l²!¤R°l¾±e:gU¨Ìµfh¤RiÆf N \lhiNn Ïa:"N7
eiNfmIed:$f²$nl °¤ÜÂv$x¤RiNn)i¥$j°ia@  eijkj²Î  2§>i±lk¤R¤l½´mUfinU¡P°i±iÎ¹ iN·
lhfalUnUgain
jk°iÍ \iNflhiNn!¤R°lmgaiNiN°ganUilhiNn¶¸>>±l$n>U4gaj°iN²xnUgaiNniNknxiL¤R°lvÇ]Ã©>iNfh°¤RiNnlhiNn
Iean>4²4lhiNnlhi!¹ iºhUfhiN°§UUnUgÈiNf)Âsiº$lhke:n>hµn>¤Rk¢ÅPjkj°iNfknUgÌ²4l0U$nxn[nU«lLj²fN
kn!´mki´ iN°l À «lhg:jkiN«Ug:iN´m²hl4iÍÚ¢iNIlhivkn°i±i¸>>±l$n>U4gaj°iN²xnUgUknxiNknU©ª$f¤RiNlfhk·
±°iNfhl"´ e:finR4kn> Ikn´m°iN´ iN°l¤!n´m°fhjk²ki¾¸>>±l$n>U4gaj°iN²xnUg¾dIean)Æ  $>
¨´&iNfh°eanUiNnxIeajkj°²4keanxiNniNÃlhfUkifhl ª$lN
¡$xiNfm´mUfikn!iNf É"iNfgI$nxgaiNnUxiNkl"iN°nUi  ilhUei¾iNnl4´m²IiNjÝlN:ki+iNknUi+$©x©UfheÃk¤!lhk·
dIi¹ iN>$nªjkUnxgRif À ²lgaj°iN²Ugai´m²hl±iÞÚiliv$ &iNfÇ§>iNnUiØiNfmiÍÚ¢iNlh°dIiNnR¥¶iU·
±iNj°´mkfUnxg
iNf¤ eag:jk²l] :U7­ ZDUnªqiNfhiNnÊÅPn´&iNn>xnUgkn[¨7´ iNfke:nUiNnUIe:jkjk«±°eanUiNn
¼NU¤biNf±liNn  jkidIe:n¦Unª±iNfiNfPfU©U©>i!xfUgaiÍ  xUfhl¾´mUfiå :¬SZ¡$§>iN&dIiNfh´&iNn>il
¤!$niNknxiLgaiiNkg:nUiNlhiØ$f$¤Rilhfh«±°iNfhUnxgRiº$nU«±e:lhfhe:©>iNn³>:±iNnxf$x¤!ÍD¨Ìk¤0Uj²lhke:n>±·
fhiUnUnUg:iNnL¼Nikgainax$Á¾4²°iv]ªa±inUfU¤dIifhlhikjkxnUgaiNn+kn¨7´ iNfke:nUiNnUIe:jkjk«±°eanUiNn
jke:ajDg:Ul+Uf¸>´ iNÈ×UiNf¤RÃ7ÆÎxgaiNj¢ÆeanÛªgaUf$lh°eanUinUf±liNjkj°iNn!j²:h±inÇ°nUiÇ]f´ iN°·
lhiNfUnUgiNfiÍÚ¢iNlh°dIiNn[¨Iijk§>4lhiNnUifhga°iNn °i±i  eiNj°jkIe:nÛ>gaxf$lke:nqif± \eaj°gal)Uf
iNknxi
ÇÃlhf$©>eaj«$lh°eanàinUjkiº$fhin[Æ    klhliNjÏ \ij²i¾ °i±iÆeanÛªgaUf$lh°ean,¡$·
§>iN>´mkf)Ua&Æ    kllhiNjÝ \iNj²> ¡¹7ÂsiºUnUnUg:iNn0§;iº±lh°¤R¤0lN¡P°i±i  iNlhxeijk°iÍ \iNfl
U$nxn[¨IiNj°§>±liNnUiNfgakin°iR°iÉ+kiNj°lhiN°j²hUiNnxaeaffhiNj«$lkeanxiNninUjkifhiNn  iºkU¤APkn
iNfg:iNgai§;inUiNn À$UifhUnUg!Unªki À «lhg:jkiN«xgaiN´m«hl±iÍÚ¢iNIliLiPjke::$jkin¶$nU«±ealfhe:·
©>iNn]ªa±inUfU¤!m§;if >U4²lkg:iNn
¡Pki¹ ixfhiN°§UUnUgdIean¯£+ÖX)Ò¤R°lLki4iNn À ²lgaj°iN²Ugai´m²hl7×UiNj²iÞfhn¶gaiºhUkiNlL°¤
ÂPU¤RiNniNknUifjkea:jkiNnÆeanÛªgaUf$lh°ean>4n $xiNfhUnxg{Ôº& ÀÇ7¬.¸Èª;Á(S ª(2ÀU½! 2#"&±2EÆ67N«à
2$Ìæª2ª¢Æ$+9ÂC7N92>»)&ÅÕ  a¬ FU§>iNifviNfv$nx²±e:lhfea©>i0>a4iNnUfU¤Ñjke:ajUfki
­
K7×UiNfh¤RÈÆUg:iNjÆeanÛ>gaUf$lkean©ª$f¤RiNlfh²4kiNfl"´mkf!Un>ki¾iNnl4©UfhiUiNnªiNn
¨Iijk§>4lh·
iNnUifhga°iNn³dIiNf´ iNnªiNl´&iNfin¡P°iR´m²lhkg:i0×Uf$g:i±liNjkj°UnUg«±lNe:§[kiRg:jkea§ª$jkiAÂsi·
lh°ean>µn>$¤R°dIean}°i±iNn À ²lhgaj°iN²Ug:iN´m²hl4iÍÚ¢iNIlhiNn§;iiNknÙªUÁalR´m°f,¡Pki0´mkf
Uf}Åvn>$j°µU4i
gaj°ea§>jkiNfAÖ ¤)©UUj²4fU¤Rea§ª±iNfda§UjkinqxnliNf4>lN&°i
¤!n[UnlhiNfAiN¤
¹ iNg:fhÏÚ¶dIe:n»+7¬«¬Û6» N9ÚS4% ¬È	&('¨6» ¼Nªh$¤)¤RiNn ZÁalNU´&iNj²Ui°iÂmi$lh°ean>µnª$¤R°
iN°nUiNfm¨´&iNfh°eanUiNnxIeajkj°²4Ïe:ngaj°ea§>j>$f$lhiNf²±°iNfhinUn>R°iPdIe:n!iNf"¼Nxgafhxn>iNj°kiNg:iNnU·
iNn¸>>4ln>U±g:jkiN«UnUg)$§x $nUg:iNn¢Çkn
É"iNfgaj°iN²¤)klmÇÃ©>iNfh°¤RiNnlhiNn0:$nUnÈU$nUnÈki
¸>UdIiNfj :h±°gaIiN°liNf¾£Pe>«lhiU7ÇÃlf$©>e:j²$lke:n³ifiÍÚ¢iNlhkdIinÆ    eijkjkili±liNn
¹ i4ean>ifknlhiNfih$nlD«±l"°i  Ufki ¤)kfheI4Iea©U«hUi"¡¹7 UiNe:fhkiÌa°i ¼Nxf¹ ixfhiN°·
§UUnxgdIean!Æ  xn>iNn>jk²UiNn)ÆiNfhnxiNnÝN¬ iNf4 \eajkg:fhiN«0nUgai´ iNn>iNl ´mUfiIx¡Pki+×Uf$g:i
²4lNe:§[¤R°liNfg:jkiN«xiNn³¼NUg:fhUnªiNjk°iNgain>iNn UiNe:fh°i
>[iN°nUi!¹ iUfiNk§xUnUgdIean
ÆiNfhnx¤!$liNfh°iP°¤ë¨´&iNfh°eanUiNnª±lhe:Á¤ eag:jk«R«±l>±eUÁxnliNfU°ij°²UimIiNfhnx©Uµx±°:$·
jk«hUi¨Iµx±liN¤Riv$ ½iNf&¹ma4²iknUiNf¨92Á%«¬Ï9ÀÁ% xiNeafki+iNf iÞÚilkdIiNn¥¶i>±iNj°´mkf·
UnUg0iNfhj fhl ´&iNfiNn! e:nUnliNn
¡P°id:niftI¥aj²l$flh°gaiR¸>>4l$nªU±g:jkiN«UnUgdIeanÆ  j $Áalv>:±iNn U§>iNfhg $nUg:idIea¤
µ©³Ù >±kg IgÌa:  eaf¤Rkg¶iNfh´,$flhiNn½Çkn´ iN°lhiNfiNf¸>°iNj&iNfR¨´ iNfkeanxiNnU©UµU4k«±li
UUiNfN%kiiNÃ©>iNfk¤RinliNjÝj¼NUg $nUg:jk«UinÂmiNga°eanUiNn¶i>a4iNn>«$g:f$¤)¤!P v¨Ikl>$·
lh°eanUindIe:n]ªa±in U§>iNfhg $nUg:iNn*)$§U¼Ul:±lhin,+:¡Pki&¹ iNe:§>alhUnUgviNf  Uj°lhÝ \f$g:¤RiNnl·
lh°ean!kn)fhiNj«$lh°d«±l²hUiNn!¨´&iNfh°eanUinUIeaj°jk°±°eanUiNn0iNUlhilhiiNf±l¤!$j« $ "°i¾Çfh¼NiUgaUnxg
UiN°ÁaiNf"¨Iµx±liN¤Ri"nUkiºfh°gaiNf½¡P²lhi xknUn>L eanxnliNnLiN°nR¨Ikg:n>$jxiNknUiºD>:±iNn x§;ifhgInUgI
Uf±liNjkj°iNnÇ°n¦iNf±liNf£Pkn´ iN«s«±l°ig:iN¤Ri±iNnUiØDealiNnU¼§U nUga°gaIiN°lLiNf]feU·
lh°ean>4´mkfUnxgIhÐIUiNfhUnU°lhlhi)dIean¯×Uf$ga¤)iNnliNn  7*7ZÇknàiNUljk«UifhiNf£P°n´&iN²´mUfi
¥4iekn0iNfgai¤Rih4iNnUiNn:$jke:fh«hUiNn¸>ª±ln>U4gajki²UnxgUI°i iN°nUiNnR¸>>$¤R¤)iNnU>nUg
¼N´m«hUiNn0iNknUif)_i¤R©>iNflhUf-+Un>)iNfmÅvnUfhiNg:UnUgÌ±iNnUifhga°i¾i \fga¤RiNnlh°iNfhin>iNn0¨Iµ·
±liN¤!¾$nxgak§xlNdIeaniNfÅ»Å¡Ö À 7ÆÎe:jkj«$§>eaf$lh°eank¤.I$Ufi@*+*7/gaiÍ \xn>iNn¦a xn>
±e:fhg:lhi   Ufg:fhe:ÁaiÅv Z±iNxiNn¡§;iU²4lD°niNknUi¤îgaiN´m«h4iNn¹ iNfiN²¾°imiN¤R©>iNf$lhxfD§>iN
±liNkg:iNn>if"ÅPnUfiNgaUnxgI±inUiNfhg:kivIean>4lnla´m: iN°nUiv×Dj ªh±°gSx:7ÆÎeIiÃ«±lhinU¼Nfhigake:n
k¤ ]ªa±in>²gaf$¤R¤ nUj°i$fiNf  $liNfh°i!Ukn´ iN«±l¡P°i±iÖFnliNfh©xfhiNl$lh°ean³  UUflhiÈ$jk·
jkif°nUgIP¼UiÍ \lh°gaiNn¶Æe:nlfhedIi±fiNn¢ki§U²UiUlhi0n>U$xiNfhn OUF¢¡P°iR¨´mkifhkg:IiNkl
§>i±liNlvU$fkn>°i¾gaiN¤Riºh±inUi/)_i¤R©>iNflhUf-+i  \f$g:¤RiNnlh°iNfhiNnªiNn!¨IµU4lhiN¤A]¤)kl ik·
nUiNfØ_i¤R©>iNflhUf¾k¤ßiNnUg:iNfhin¦lUiNfh¤)eµnª$¤R«hUiNn³¨I°nUnUi0¼N³²iNnlÏÛ>¼kiNfiNnUnª³ki
ÇÃ«±liNnU¼¾iNknxi lhUifh¤R«h :Ð7U°jk°§Ufh°iNfhliNn¸>´m«hUiNnU¼>±l$n>iº dIeaf+iN¤ÑÇknª±iNl¼NiNn!iº
×Ufga¤RiNnllh°ean>4©Ufhe:¼Nih4i;¼dIifhÏÛª¼NkiNfiNn¡+$UiNf4kn>¾°i"ÇÃ©>iNfk¤Rinl$lhe:fhiNn+$ UlUiNea·
fhilh²xi á nlhiNf±>UnUgainL§>iN¼ Ug:jk«0iºDlhUifh¤Reµn>¤R²Uin ¸>ª±ln>U"iD \f$ga¤)iNnU·
lh°iNfhin>iNn
¨ÌµU4lhiN¤!&$nUg:iN´mkiº±iNn
¡P°ilhUieafhilh²xi¹ ixfhiN°§UUnUgi  UjklÏ \f$ga¤)iNnl$lkean«±l&iNknRIe:¤R©Uj°iNÃiºDfhe:§Ujki¤
U:iNfh¼NiklnUfk¤ÒÂv$U¤)iNn±llh«±lh«hUiNf  eiNj°jki fi$j°²4lh²§>iN>$nªiNjkl½´ iNfiNnL:nUn
O/ FÅPj°jkiNfknUgÌP²4lifhiNnÅPn´ iNn>UnUg +°iR¡Pµn>¤RkiNknUif ¨7´ iNfke:nUiNnUfi$lh°ean
¼N´&iNÏ \iNj°>º \l´ ikj&±°iRnxfLUnlhiNfØiNfØÅPnUn>U¤Ri0iNknUiºÎj°ea:$j°iNn³lUiNfh¤)²hUiNn³vj°iN²Ugai·
´m²l g xjklh°g0±°n>>ÖFn!iNknUifvµnª$¤R«hUiNn)¹ ihUfhik§UUnxgLdIeanÈ£Ö6)k¤ÑÂv$x¤RiNnRiN°nUiNf
knUiNl²Uin¾_f$n>4©>eafhllhUieafh°i  Uf½°iPÇiNkj«xiNnIÉ"iNflhiN°jkUnxgI  \xnUlke:nP«±liN°nUi"¤Rkfhe:·
±Ie:©U²xi¹ iN>n>j°UnUg)iNf¾×Ufga¤Rinl$lh°ean!nU«lP¤ eagaj°²UxRU$¼ eaUifhiÆe:fhfhij²$·
¬ ©^Uª¢«tX¬M­2®¯°9E¬««N7±
lh°eanUiNn0´m²lhkgÎ±knªÖ n)±e:j²UiNnR¨I°lh>lh°eanUiNn)>$§>iNn!4²©U nUea¤RinUeaj°eaga«hUi  eiNj°jki
¼NUf"×Uf$ga¤)iNnl$lkeanª±§>ihUfiNk§UxnUg¾$j«iNf± \e:jkgafiN²Lifh´mkiº±iNn:U¾±°ivkimg:jke:§>$j°iÂmi$lh°·
ean>µn>$¤R°4e$´m°i  a±iNndIiNflhiN°jkUnUg:iNnLdIe:nR×Uf$ga¤)iNnliNn¼N \fkiiNn>±liNjkj°iNn>¾§;iºhUfhiN°·
§>iNn e:nUnUiNnò  >:¬UMaU +  2F¡+$§>iNm>n>iNj°li±«³x¤¿ÆeIjki4¼NiNnU¼dIiNf± ZUfhiNn%
iNfiNn¶$f$¤RilhiNf+$n¶iNÃ©;ifhk¤)iNnliNjÝjki¾¡+$lhin³°fhiNl+$nUg:iN©>$Á:lL´&iNfin¹ ²4UiNfv´mUfi
dIiNf4>lIÖFn \eaf¤!$lkean0§>iN¼ Ug:jk«0iºlhxiNfh¤Reµn>¤R²xiNn¸>>4ln>i&iNf  lhiNfkivkn
£Ö6)}iNnl4´&iiNfmlUiNeafiNlh«h>¾iNn¶Çfhg:iN§UnU«h±in¦dIe:n¶_f$n>4©;e:fhlfhiUnUnUgain>7/ a7
eiNfiNÃ©>iNfh°¤RiNnlhiNj°j>×Ufga¤RiNnlhe:§>±ifhd:$§Uj°iNn¦7­IÞa¬7&eiNf U§>iNf0kiA_iN°j²UiNnU©xfhea·
Ulh°ean!¼N!gaiN´m°nUnUiNn ÝU2F
¹ iN¢kiº±iNn!¹ ilhf:lhxnUgaiNnÔ §x²m$ "ÂmiÍ ¢O+*S Õ½´mUfiNn$jkj°iNfknUgÌe$ \lvki À ²lgaj°iN²U·
gaiN´m«l4iÍÚ¢iNlhiijkea:jkiNn¶>:±iNnUf$U¤)i§;i"iNf¹ i4lhk¤)¤LUnUg0iN°nUiNf+_iN¤)©;if$lUf
$UÁ:iNf+Ålmgaij²a±iNn%ÅPnªiNfhif±ikl"²4lPimj²$f>U$ÁA±ki¾¼NxfPlUiNfh¤)eµnª$¤R«hUiNn)¹ iN·
hUfhik§UUnxg
¤R°lh§>iNf ªx±«lhÝgal+´ iNfiNn³¤ ªh±inU4ean>4lRkiRj°ea:$j°i!ÅPnU«±ealfhe:©Uki!¼N
 Z$j«hUiNniN¤R©>iNf$lUfh´&iNfhliNnP  UUfiNn:$nUn%a¡gaiNg:iNn0§;ifhUlxaDU°iNf§;inUl¼Nlhi&É"iNf± ZU·
fhiNn$ viNknUifLiNlkjkj°kiNflhiNn á nliNf4>UnUg)dIean³j°ea:$j°iNn³>:±iNnxf$x¤RIeanÛªgaUf$lh°eanUin
§ÌSFx¡Pki+jkea:jki¾ÖF¤R©Uxj²±f$U¤)IeanÛ>g:Uflh°ean0´mkf0iNnl4´&iiNf&Uf)iNknUi+eiNfvUfAkiá §>iNfhj«$g:iNfhUnxgdIe:n
¼N´&iN×UiNfh¤RÈÆUg:iNjknRin>jk«xiNfmiN¤R©>iNf$lhxfm§;iºhUfh°iN§>iNnU¡+´ iN°·
lhiNfi½$f¤RiNliNf&ki4is¨ÌµU4lhiN¤!"°fhiNl&$>miNfmfn>±©>eaflhfixnUnxgiNfh¤R°lhliNjkl´ iNfiNn
 e:nUnUiNn%UiNfhg:k§UlmiN°nÅPnU©>:h±xnUgI4dIiNf± ZUfhiNniNknxijke:ajkiIUlUiNf¤Reµn>$¤R«hUiviN¤R©>iNf·
lhUf>kiÎ$jkj°iNfknUgÌ¥4iNlh¼Nlvki¾ÅPnx²±e:lhfea©U°iNiÍÚ¢iNlhiIe:fhfhilm§>iNf >x±«lh°gal
¡Pkiº±iDÉ"iNf4 Z$UfiNnIxakn0ÂmiÍ % ISªiNlkj°jkkifhl§;iºhUfh°iN§>iNnL«±lN:´mkfU°iNf¤R°lgaiN´m«h±in
Çfh´ iklhifhUnUg:iNndIiNf´ iNnªiNlN¡a´m²lhkg:i¸>°iNja«±l;¥4ieNiknUiNn¸>>h¤R¤RiNnUª$nUg,ki4i
$ skiº±iNf¥¶iN«±i§>i±lk¤R¤liNn!lhUifh¤Reµn>¤R²Uin
¸>>±l$n>x¤R°li¤bÇÃ©>iNfk¤Rinl
UiNf¼NUjkiklhinI¡k¤ ÇÃ©>iNfk¤RiNnlnUfviNf,a4µ¤R©xlheal²UiÎ×ªf$g:¤RiNnl$lke:n>±¼Nª±ln>§>iN·
ea§>:lhil´mkfI§;in ealkgain´m°f"U$¼!ÖFn \eaf¤!$lkean U§>iNfm×Uf$ga¤)iNnli °¤ Çn>U4lakU¤ iN°·
nUiNfm¨´&iNfh°eanUinUIeaj°jk²4ke:nNU¤ $nªhUjk°iNÁaiNnª$nU>n>RkUfiNf"ÇnUiNfga°iNdIiNfhliNkj°UnUg:iNnLiN°nUiNn
_i¤R©>iNflhUf©>$f$¤RiNliNfv§;iº±lh°¤R¤RiNn!¼N¶ eanUnUinUn>¦¼N¶UnlhiNf±>UiNn%ea§¶iNf¾¤RklÎiNf
jke:ajkiNn)lhUiNf¤Reµn>$¤)²hUiNn0iN¤R©>iNf$lUf «iNnlhÏÛª¼NkiNfl´ ifiNn)anUn §xUF¥¯kf&iNfh>jk·
lhiNn¶x$nUnÖFn \eaf¤!$lkean¶x$f x§;ifNe:§³if¾×Uf$g:¤RiNnllhke:n>±©xfhea¼iNÁ!$ªÎiknUiNf+lhUiNf¤R²aÐIUkj°k§UfkiNflhiNn)ÆeanÛªgaUf$lh°eaniNf4 \eaj°galmeiNfvnU«lN
¡Pki¾dIe:fhjk°iNgain>i+ÅPfh§>iN°lm²±l  \e:jkg:iNn>iNf¤!$Á:iNn! \gaiN§ª$Ul
¡aiNf±livÆ©UkliNjUg:k§UliknUiNnxfh¼NiNn á §;ifh§Uj°² U§>iNf"©U nUea¤RinUeaj°eaga«hUi xn> ¤)kfhea·
±Ie:©U²Ui,¡¹  eiNjkj°im¼NUf"¹ ixfhiN°§UUnUgvdIean0Æ  a¥¯°fIeanU¼iNnlfh°iNfhiNn¾Unªx$§>iN> 
kiv  Ufm°i±iÎÅPfh§>iN°l ´m²lhkg:i¡v²liUUn>!ÖF¤R©UUj«h$§x $nUg:kg:IiNklIÖF¤*¼N´&iNkliNn)Æ©UkliNj
´mkfU$nUnÊiNf¾×Ueaf¤!$j°²4¤> ¼Uf¾Çfh´&iNkliNfhUnxg!kiº±iNfiÞÚilkdIiNn  eiNjkj°i  À «lh·
gaj°iN²Ugai´m²l±¼N>4l n>iIa´m°i¾±°iPdIe:fh´m°iNgaiNnªkn
¨7´ iNfke:nUiNnUIe:jkjk«±°eanUiNndIeafIea¤R¤Rin
U$fgai4lhiNj°jkl!kn Çfh´&iNkliNfhUnxgiNfÅPf§;iklhin¯dIean »¨IiNxn{iNljFv¡afh°lhli¶Æ©UkliNj
§>ih º \lkg:lv±²R¤R°l&iNfmknUiNl²UinR Uieafh°i¾¼NUfm¹ iºhUfhiN°§UUnUgdIean¨´&iNfh°eanUinUfhiN·
$lh°eanUiNn§;is¨7Ö¨+ÇnUiNfgakin¥¯kfLg:iNUiNnU§;i dIeaniNknUif À ²lgajki²hUg:iN´m²Il4lhfn>±·
©>eafhllhUieafh°iPg:iN¤ ÁLÂmiÍ % S¢$ªÍI´ iN°j>±°iPiknUiNnR¸>ªh$¤)¤RiNnU>nUgv¼N´m²UinRin°¤ Æ¾$·
©UkliNj&U$fgaiNj°iNgaliNn¤R°feI±Ie:©U²xiNn  eiNj°jkiNn¤RklviNnk¤ Æ¾$©U°lhiNj½RUfhg:i±liNjkj°lhiNn
*
À «lhg:jkiN«Ug:iN´m²hl4iÍÚ¢iNIlhinxiNf4lhiNj°jklN:ÅPn>xjkkiÁaiNn>RÔZÆ¾$©U°lhiNj;Õ \eajkg:l"iNknUivÐI>jkkl$lk·
dIiv¹ iUfiNk§xUnUgviNknUiº¨´&iNfh°eanUiNnª±lhe:ÁaiÞa´ e:§>iN¢$ %iNknU°gai"  Uf&kim´&iNkliNfhiNnØÆ¾$©U°lhiNj
´m²lhkg:iNn¹ igafhÝÚ¢imiNknUg:iNgInUgain´m°f¡P°imn a>±liNn¼N´&iN>Æ¾$©U°lhiNjxiNnl>$j°lhiNn0x$nUn)ki
Çfhg:iN§UnU«h±i°i±if0ÅPfh§>iN°lNÆ¾$©U°lhiNjï/
§>i N \lh°gal0±«¤R°liN¤ ÇknÙ>UÁ¶iNf À ²l·
gaj°iN²Ug:iN´m²l±iÍÚ¢iNlhi+$ mkiÂmilkeanªhµn>$¤)k)iNf+£Peª²liN©U>:±i$nx>$n>dIean
gaj°ea§>jkiNnàÖF¤R©UUj«±fU¤Re:§>±iNfd:$§Uj°iNn¡$§>iN+iNf± \e:jkgalikn[x¤ Z$nUg:fhiN«xiNfLÉ"iNfgajki²¦¤R°l
dkiNj°iNn[¼NxfÉ"iNf4  UgaxnUg±lhiUiNn>in¯iNÃ©>iNfk¤RinliNjkjÝiNn¡lhiNnmU¤ ki¶Åvn´&iNn>§>fhIiN°l
iNf½¤RkfheÌ±Iea©x²hUiNn¡¹7 UiNe:fhki+$ °iv¹ ihUfhik§UUnxgPdIe:nR¨´ ifhke:nUiNnUIe:jkj°²±°eanUin
¼N©Uf  \iNn%Æ©UkliNj"§>i º \lh°gal±«¤Rkl+iN¤ ¹ iNfhi²
i¾]ªa±in>²gaf$¤R¤!Þ;°nU·
iN¤ >:±iNn x§;ifhg nUgai)$n¶¹ iºiNUlUnUg0gaiN´m°nUnUiNn>¢ >¤Rkl,iNfvlhUifh¤Reµn>¤R²Uin
)">f$lhifh²4kiNfUnUgRdIe:n³¨´&iNfh°eanUiNnxIeajkj°²4keanxiNn¡$¼¦´&iNfin±©>iN¼kiNj°jkiÇdIeajkxlhke:n>±·
±la°iNniNfÂmilkean$ª   UUfjk«$n>jkµx±°iNfhl¡Pkiº±i)ÅPfh§>iN°l´m°f¤Rkl+iNknUifL¸>>h¤R·
¤RiNn Zah4UnUgUnªiN°nUiNn!ÅPª±§Uj°²0$§Ug:ihUjkeÌh4iNn
 å  ïç¦êÒæ 0
1 ä ê2 ì¦ê ç³ïè¶ð¯ä ê 3 êWè¶ð¯ä ì¶êWï54  ã  é.2 ã
 êÒìã 6 åÒç¦êÒì³ïDê
á nlhiNf"iN¤ ¹ iNg:fhÝÚ©CÆU;ÂC7ÆmÔFÆ  Õ4lhiNj°jkl¤A$n0±«iknk¤ vfhUn>¼N>±l$n>0§;iÞÛ>n>·
jk«Uiº_Ue:¤Reag:iNnUiUn>²±e:lhfea©>iÉ+kiNj°lhiN°j²hUiNnª±µx±lhi¤{dIe:fNIiºh±inRÆeanª±lh°lhUinliNn Øki
¹m$fµIeanUiNnUn>  i±e:nUiNn±l$f³¤RkliNknª$n>if´ i>4iNjk´m°fhIiNn%Ç]°nUiRiNÃx$lhiA» eI±xnUg
kiº±iPÉ+kiNj°lhiN°j²hUiNnª±µx±lhi¤0m±lhijkjklv§U«PUiNUliLiN°nUiLxnUj eÌ±§>fhi)ÅP \gI§>iRUfN¡+$UiNf+dIiN·
±>l ¤!n>n>§>fhi  eiNj°jki¾ \¼N>4lhiNj°jkiNn%kiki+´ i4iNnljk«Uin0Ç]°gaiNnªh>º \liNn!i
¨Iµx±lhi¤!s¼ \fh°iiNn>4lhiNj°jkiNnªA´m°iiNfgaiN§>iNn eanxnUiNnÇ">n>iNj°l¾±«È$j²4e!U¤ëiÍÚ¢iNlh°dIi eiNj°jkiI
Çkn¶gaiNiN°ganUilhiNfvlhUieafhilh²xiNf¾Âv$U¤Rin  Uf¾iN°nUiiÍÚ¢iNlhkdIiØ UiNe:fhki¼Uf¹ ihUfhik§UUnxg
dIean!Æ  ±liNjkj°l kifiNj²lhkd²4lh«hUi.v>$nlhiNn \iNj²lUiNe:fhki+Uf^§I7ZÇ]°nUiIed:$f²$nlhiÎ×ªe:fh·
¤xjkkifhUnUg&²4lUkiNf§>iN$>¤RiNUfiNfhiNn¾vf UnªiNn4knUndIeaj°jF±e>§>iNnL°n¨´&iNfh°eanUinUfhi·
lh°eanUiNn)°ifhe+¥4iNlkj°nUjkieanUiNn§x²¼Nd*:87ÒiNf,»²lgai´mknªkg:IiNklNUn>Riº±´ igaiNn
²4liknUifiNj²lhkd²4lh«hUi¹ ixfhiN°§UUnUg!iNf À UjkiNe:n À xj°iNeanÔ ÀÀ Õv¥¶i>±iNj°´mkfUnxg
Ô nUi§;in
iNfmIeaffhiNlhiNn)¥¯kiifhgI§>iLiNfmÆknxiN¤!$lk>ÕUnUiNfj $Á:jk«ÅP§>iNfv4iNjk§ª±l °¤Ñ±l$·
lh°ean fhiNn¶×>$j°j"ÔFÆiNfnU¤!$liNfh°ieiNfÎÆÎifhn>4lhfhxlUfhfixnUnxgaiNnÕ&²4lPiknUi¾Ied:$fh«$nlhiØ¹ iN·
hUfhik§UUnxgL \gafUn>!i§>i±iNfiNnRÉ"iNf4l n>nU«h±iºi  °lhlhijÏ \iNj«i"Ô n>l Ufjk²Uim¥¯°iN·
iNfgI$§>iØi¨I©UknE¹m$xnDe:lhiNnlh«$j² eiNf¾iNfvÖF¤R©xUj²$§U nUga°gaIiN°l °¤ÑÆiNfhnU©>e:lhiNnlh«$j
$ \g:fhUnª
iNfv»e:fhiNnlh¼º±lhfUlhUfvifv×ªij²iNfÞÕ"ifmnU²lfhiNj«$lkd²±l²UindIeafh¼U¼NkiUiNn
¡Pki  \ij²lUiNeafiNlh«hUi&¹ ihUfiNk§UxnUgdIean0Æ  §>:±kifhl&$ %>afheanx²hUiNn0×UfiNkUikl4gafai
ÔF¹mfhµIeanxiNn!Un>  i±e:nUiNnÕ&eaxnUi¹ iNf >x±²lhkg:UnUgiNfm°nUnUiNfiNn¨IlhfUlhUfvifv£afea·
nUiNn ØiNfPª$fhxDUnªAvjkxeanUiNn h a¡+$§>iN>´mkfki ÀÀ I¥¶iª±iNj°´mkfhUnUgm°¤ Âv$U¤)iNn
i7¹ eI4ean7ÅP>±l$>x¤ReiNj°j²Ô:9°%JîßS42ñ¯;+ÀÁ(27±E¦ÔB+¹mÇ,ÕÕ0Uf}iNnîÅv>±·
l>hRiN°nU¼NiNj°nUiNf  i±e:nUiNn0dIiNfh¤R°lhliNjklÝN7F¨Ieaj«UiviÍÚ¢iNlh°dIiNnL>:fhe:nU²xiNn!×UiNj²lhUiNe:·
fh°iNn§;i¼NiN²UnUilL¤!nqg:iNnUiNfiNjkj,$j«v>nliNnU>:fheµn>¤Rk¯Ô+£¡Õ"¡viNn[Ufh¼fhiN«U·<>=?A@,BDCEGF BIHA?ABI@,JK@? F:LMF BN?AOQP	R-S E#T SU?V@W? FMF @XY@[ZUPQX L$\ P L X]S:@X_^ LM\ HA@` F @ F @XYOQPa@?MOQ@bMX,bM`cbM@ FedF @XYBI?A@ FfYg5gihkjmln;oGp5q ? Frd XQOtsYbM@? F:LMF BePQXQ@PQ@ F OQ`cHVHAPY@ Fvu wyxzQ{ Z:?A@b$@ E#L sYb|=?AO \:L OQOY?A` F ? F S:@X d ? F HV@?VP LMF B {
} ® } ®~ïÆÇÇ4¼»Kl92< :
´ iklh°gaiNnxn> fiN©UUj«±°dIiNnÅPnlhikjxiNf ÀÀ I¥¶iª±iNj°´mkfhUnUgvdIiNf¤RkllhiNj°lUa²4eS7±:$j«$fhiÌ
»eafiNnlh¼UÌdIiNleafkiNj°jkimM  i±e:n>¡am²4eS7±:$j«$fhiÌ>»eafhinl¼U4aj²fhi<  i±e:n±lhijkjkl,U$·
§>iN"in¤RkllhiNj°fhiN°´"iN°lhÝgaiNn!Unª$lhlflkdIiNnÈÅPnliNkj½i¨B¹mÇ7DealiNnl²j²Í¢¡:Î«±e 
dIiNlhe:fhkijkjkiÌ7©ª±iN>eS4:$j²fhiiNnl±  $j°jklm´&iNgaiNnÈ±iN°nUiNf¨I©xkn)Un>Ö±4ea©U°n§U nUga°gaIiN°l
knÈ±µ¤R¤RiNlfh°hUiNf&Æ  >¡:P²4eSIdIileafh°iNjkj°iIU»e:fhiNnlh¼IdIiNlhe:fhkijkjkiÕeS  i4ean
´m°f
iNf±l
§>iNk¤ Ée:fh>n>iNnª±iN°ndIe:nÖ±4eI4©Ukn>:±µ¤R¤RiNlfh°im´m²lkgdÝN F
ÖFn°i±iN¤ Æ¾$©U°lhiNj"´ ifiNn¶´mkfØki  UfØki4iRÅvfh§>iNkl¾´m«lh°gaiNnÉ°iNjkliNkj«xiÍnU¤0eiNj°jki
¼NUf]¹ ihUfhik§UUnxgPdIe:nRÆ  kn0ifæ+£¡¯²4xlhkifhiNn¹ ik¤ ¥³jki:K  eiNjkj%Ô±¨I:$j«$f
É"iNlheaf Uieafh°iaÕUª$n>ijkli¢±²¾U¤ kiikn Z:>4lhi ÀØ$UiNfUnUgmiN°nUiNf¢iÍÚ¢iNlkdIiNn%©x $nUe:·
¤RiNnxeajke:ga«hUiNn×UiNj«lhxiNeafkiI>°i.¥4ieIiNknxiLÉ°iNjkliNkj«hUiNnUIe:fhfhijklh°eanUiNn!§>iNf >x±«x·
lh°galÕÏN7F¡Pki+fhiNj«$lh°d«±l²hUi,¡PkfaÍ·Z¹ fhUiºnUiNf" xiNeafkig:iNl U§>iNfmki4iiNkn ZaUiNnÀ UiNfhxnUgaiNnU°n>$ªLUn>³dIiNf4>l$ ¤R°feI4Iea©U«hUiNf¾¹m:±²UaLÉ+kiNj°lhiN°j²UiNnU©Ufea·
§Uj°iN¤ Iean>4²±liNnlR¤Rkl ÀÀ x¨IlhfiNUiNÃ©>iNfh°¤RiÞnliNn³¼N}§>iN>$nªiNjkn  aUmUZm¡$¼´m²hUiNn
´mkf ikn0´ iN°lhiNfi  eiNj°j¢±k¼N¼N°iNfhlaxa¼´m²hUiNn0iNf"©U $nxea¤RiNnxeajke:ga«hUiNn0¥³jki:$·
 UiNe:fh°ixn>!iNfm¤R°feI±Ie:©U²xiNnR¡+¹ UiNe:fh°iiknU¼NxeafnUiNn!²4l^ SZ
:  "R"-
¡:fhiNj«$lkd²±l²Ui0É°iNjkliNkj«hUiNn>±µx±lhi¤ë´mkf[xf[ki×UiNj²e:©>iNflheafiNnÔt%Õ¾xn>ÔÕ¾knà£PiN«±iNn§>iNfhg ¡f±liNjkj°UnUg¶>$f$lhiNf²4kiNflND´&iNj²Ui!kiÅPnlhÃÌÉ"iNfhl$>UnUgÌ±·
fhij²$lke:nUiNn³  Uf0×UiNfh¤)keanxiNn³iNf4  Ujkj°iNn¦§ÌSZ"¡PkiR \iNj«lhUieafhilh²xi!¹ma4²L²4l0ki  iNlUea·
iiNf³vfiNiNn>Uin ×UUnUlhke:nUiNn+kiÊiÍÛ>nU°iNfhl¶4kn> j²iNf¶Çf´m$flhUnxgI±´&iNfhl¶dIean Uj°lhk§xkjk°nUif± \eaf¤RiÞn0iNfm×UiNj«ea©>iNf$leafhin*ÔÕUnª Ôt%Õ;¨Iej²UlhiNl,kiØiN°j²UiNn
vfhiNin \UnUlh°ean :
Ôh+éNc°Õç Ô6±Õ!Ô  Ôh$Õ   ÔhIkÕhÕ é Ôh:kÕ
Un>$n>jke:gR4kn>!°iL@xPfiNiNn \xnUlke:n : y
Ôh"é    ÕMç ÔK±Õ i !Ô  Ô$Õk  ÔFIÕ   ÔF  Õ   Ôh  ÕhÕ Ôh:IÕ
Un> jkjki¶ e:UiNfhinWvfhiNiNn \UnUlhke:nUiNn iÍÛ>nU°iNfhlP¡+$§>iNL´mxfi°i³ÅP§x Uf¼NUnUg 
ÔY h é	 h é	IÕ¤)kl0iN¤ ¨I©xknxn>[Ö4±eÌ±©U°nÖFn>iNÃ¶§>iNn Ul¼NlN&¡PiNf!¸>iNkleafnxnUgI4ea©>iNf·
lhe:f!eafnUiNl!°i¶×UiNj²e:©>iNflheafiNn}±exvU$Á°i³¸>iNkl$fhg:U¤RiNnlhi!dIe:n¯fhil nªa¯jkknxU
$n´m:ª±iNn¡PifmÇfh´,$fhlUnUgÌ±´ ifhl|¹ü@ü4ü ¯«±l x§;ifmiNn^¥4iN´ iN°jk°gaiNnR¸>>4ln>!iÉ+kiNj°·
lhikj²UiNnª±µx±lhi¤RL¼N}§U°j²iNn%¼I¹ U§>iNfiNnîvfUn>¼Nª±ln>{:$j°lhiNf Ue:¤Reag:iNnUiNfRxn>
²4ealfhea©>iNfÎÆ  >4e´m°iLi xkiNf+iNfv×>$j°j²4lN¢¡PkiÇfh´&iNkliNfhUnxg0$ &UiN°ÁaiÆ  Un>Æ 
$xÁaiNf>$j°§!iDlUiNf¤Reµn>$¤R«hUiNnvjkiN«xgaiN´m«l²4l¤ eagaj°²ë a7xUn>´mkfkn)iNn
n :>4lhiNnAÆ©UkliNjkn0k¤Ü¸>ªh$¤)¤RiNnU>nUg¾¤Rkl À ²lUvjki²UgaiN´m«hl±iÍÚ¢iNlhinLkn!¨´&iN·
fh°eanUinUfhilke:nUiNn²4xlhkifhlN
¡P°i¹ iN´&iNgaUnxgI±g:jkiN«UnUg:iNnR  Uf¾°ivfhiiNn \UnUlh°eanUin
´ ifiNnÈUfÈkiØ±eag:iNn>nUnli $flh°nU¨´mknUg:iNft7£PkiNf$fU°igaigaiN§>iNn  %72Z>iNfiNn
iNf±livjkiN«UnUgL  xf°iRÇ
N ©^Uª¢«Ç¬ } ®ËÓvÁ%2ÆÇÇNÃ4ÀÁ%îÎ64ÀÁ(Æ9Í@+±Ú@2$©ìÆU(ÂC7tÆ
vfhiNiNn \UnUlhke:n!j²$xlhiNl¡ Ôh$Õ  Ôh7é  Õ ç¦jÔh°¯  Õ&¢£¥¤ID¤2¤7õAÔh"§¦XßÕ  Ôl°¦N  7Õ é Ôh:L7Õ
¤Rkl+iN¤ ¡Pkfa(Bv©;if$leaf ¡ Ôh$ÕÈç ÔY¨ª©M« ©h ÷ó ÕvUn>¶iNf¾@I¥¶i>±ijk´mkfxnUgõ
¡$§>iN>n>iNj°li±«¾U¤îiknvjkiN«UnUgÌh±µx±liN¤xakiv7UvfhiiNn \UnUlh°ean¤Rkl%iNf
K7UvfhiNin \UnUlh°eanIeaffhiNj°kiNflNx$n>ifhiNf±iN°lm $nUg:l¾°iK7UvfhiiNn \UnUlh°eandIe:n¶iNf
K7UvfhiNin \UnUlh°ean!§>4´¾U¨Iea¤R°liNnlh jklmvjkgx;Ôa7Õ"ÖFn \e:fh¤!lh°ean U§>iNf&$j°jkiv eaxiNfh·
iNn¶ÉkiNj°lhiN°j²UiÞnUIeaffhiNj°$lke:nUiNn¢¡Pki)ÅP§U $nUg:kgaIikl¾ifÉ+kiNj°lhiN°j²UiNnxPfiNiNn \xnUlÝeanUiNn
UnlhiNfiNkn>n>iNf¢¤!aliN°nUi"ÇnlIea©U©xjkUnUgviNf  $flhknEU¨´m°nUgaift£vkiNf$fU°iDe:UnUi"´ iN°·
lhiNfi À$UifhUnUg:iNn!UnU¤ e:gaj°²
¸>Uf0¡P«±>h4keanàiNf0´ iN°lhiNfiNn ÀUiNfUnUgainq´m°fiNf0¹ iNg:fhÏÚËiNfG¾PX¬ÈÍ<Æ±2RiN°nU·
gaiÍ  xUfhl>¡Pki¨IiNj°§>±liNnUiNfga°i r[´m°f U§>iNfm \eaj°gaiNn>iL¡viÍÛ>nU°lhke:n>±g:jkiN«UnUg§>i±lk¤R¤l
rvÔh+éN  ÕMç Ô6K4Õ £ õÔ"§¦Ç°Õ  ÔNß¬¦Ç/v7Õ  £ h Ôl/EéN  Õ  Ôh:OÕ
¡$§>iN¢´mUfiNn!°i¨I©xknUe:ftÖFn>k¼Ni"if Ç°n ZaUUiN°l">$j°§;if´&iNgag:iNj²:h4iNnRUn>)ki+ÖFnliN·
gaf$lh°ean x§;ifLea©U©>iNj°ldIe:fhIe:¤R¤in>iÅPfhg:U¤RiNnlhi¾´m°f¶±µ¤§>eaj°²È$nUg:iiNUliNlN  kl
£PkjÝ \iif
vjkgU+ÔhaÕ0Un>}iNfPj°iN²UnUg  Ufki
 \fiNki¶PfiNiNn \xnUlke:n
 m Ô7éN  Õç¡ £ h Ô$ÕjÔh°¯  Õ"iNfh $jklm¤A$nkiÎ¡PµU4eanxvjkiN«UnUgL  Ufvki07UvfhiNin \UnUlh°ean
Ôh+éN  Õç  m Ô7éN  ÕN­£  m Ôh+é7ÕrvÔFéX7Õ  ÔNéN  Õ  Ôh:L/7Õ
¡PkiÎ¡PµU4eanxvjkiN«UnUg§;iº±lh°¤R¤0l°i¾fhe:©>$gÌ$lh°eanÈiNf À Uj°iNeanxiNnRk¤ nUjkifhiNn  iN·
kx¤Uamxf!ki+kniNfv¨IiNjk§ª±lhinUiNfhg:ki¨r[inl>$j°lhiNn>iNnRÉ°iNjkliNkj«hUiNnUIe:fhfhijklh°eanUiNn
ª$fliNfh«±°iNfhl&²±l
ÇknUi´&iNkldIiNfh§UfiNkliNn>iAÅP©U©Ufe$Ãk¤A$lh°ean¼NUf!¹ iNª$n>j°UnUgi0ÉkiNj°lhiN°j²UiNnU©xfhea§xjkiN¤0
§>i±liNl)nUn Ufhkn%mki  fhlknx¨´mknxgaiNf£P°iNffUki$ 0iN¤ À kdIiº$¯iNf!K7
vfhiNiNn \UnUlhke:n¶$§U¼>hUnUiN«iNn>¢ iºs´m°f
iN°nUiLg:iNiNkg:nUiNli ÀUiNfhxnUgR  Uf¾°iK7
vfhiNiNn \UnUlhke:n
§U¼´¾ª  UfÎki0¨IiNjk§ª±lhinUiNfhg:ki0Ô±vj°gUÔaOÕhÕmiknUg:iÍ  UUflN>¹ iN½iNfviNkn ZaU·
±liNn ÀUiNfhxnUg
´&iNfin³jkjki0É°iNjkliNkj«UinUae:fhfhij²$lÝeanUiNndIifhn>:Uj $Á:kgal¾Unª³ki)K7
vfhiNiNn \UnUlhke:n¾±ilh¼Nl4²¾$>iN¤ fhexl¼N´&iNkifUnUIe:fhfiNjk°iNfhliNf7UvfhiiNn \UnUlh°eanUin
¼N>$¤R¤Rin>¡Pkiº±i À$UifhUnUg!«±lki0£+$fhlfhiNi ÀUiNfhxnUg!§U¼N´¾§>iN&¹ iNf >x±²lhÝgaUnxg
iNfÅPnlh«±µ¤R¤0iÍlfh²4kiÞfhUnxg ki"£fhlfhiNiU7×Ue2 ÀUiNfUnUgU£Pkif$ §>a4kiNfiNn¾¤RiN²4l>©U $nxea·
¤RiNnUe:jke:ga²xi  eiNj°jki´mki0U:¥$jkiº:K  eiNj°jF¢Ç]°nUi U§>iNf°i0£$flhfhiiU ÀUiNfUnUg
Uknª$>4f$g:iNn>i&Un>fhiº$jk«±l²hUiNfiÅP©U©UfeÃ°¤!$lkeanv²4lki]±eag:iNn>nUnli°êæ  lhfh°Ã ÀØ$UiN·
fhUnxgU°i v°i¡P°f:¹ fUinUifv UiNeafkiL  UfÎÆ  °¤ vj°iN²Ugai´m²l"  UUfhlØÔF±°iNUi
ÅP§>Unxklhl+aÕ
#® ¯  0½ "-°
8± N ² ¯´³   µ
 kl½iNn0¹mfhµIeanxiNnUn>L¤R°liNn  i±e:nUiNn0j²inÉifh¤R°lhlhj°iÍfniNf ÀÀ I¥¶iª±iNj°´mkfh·
UnUg)±iNl¼Nl+±²ki»gafnUgaiÞ \UnUlhke:n³iNf.+£¡W>PiN°nUiN¤ §>$fµIeanU«hUiNnÅPnlhiN°jW¶m·&
} ®¹¸;®°E2¼Á(2É2Æ6 É+;2ÂCÃ»¸kºïÄæ½ 4
iN°nUiN¤¿¤Riº±eanx²hUiNnÅPnlhikje¶m»ÓUn>¯iN¤ ¥¦iº>4iNjk´m°fhUnUgÌh$nlhikjm¶ fA¼ ¼>h¤R¤RiNn
»iNl¼NlhiNfiNf inl $j°lm°i¾Æea©U©Uj°UnUg)im¹mfhµIeanxiNn \iNj«i"$nÈki§>eÌ±eanx²hUiNnÈ×UiNj²ifxn>
´mkfkn)ÅPn>jke:gakiÎ$n!°i×v>nliNnUiNj°iNlhfheµn>¤Rk)Ôt+Ç"¡Õnªa!iN¤ fh°nU¼N°©Rif ¤R°·
nU°¤!$j°iNn!Æea©U©xjkUnUg0Ieanª±lhfUkifhlN>¡vki»$g:f$nxgaiÍ \Unxlkean¶´mkfRk¤ÜiN°n Za>4lhiNn×>$j°jFUkn
iN¤ nUf½U:<+Un>KM  i4ean§;if >U4²lkg:l´ ifiNn%Í \eajkg:iNn>ifh¤!ÁaiNn¾©>eI4lhUj°kiNfl ÏS¶½,¾¿ ç ¶m·­¢¶ » ­¢¶fA¼¶m· ç LÔtY¨ª©M« © ó Õk¶ » ç ÁÀ «§©MÂ« © $¡ iÃ  iÄ ­ÅÔtDÕ& ÂÆ ©IÇ Æ ©cÇ  ¡ iÈ   

¶fA¼Uèç É Ã |$ÊÉ È Ë¨  e   Ôh:IÕ «±liNf¨I©U°nUeaf4 \iNj²ea©>iNflhe:fi¾¹mfhµIeanxiNn \iNj«iP¤R°l¼NUg:iN e:fhkg:iNf¹m$fµIeanUiNnx¤!a±i
ó ç *7+*  iNÉN[Un>Ê © ±knªqkiR§>eI4eanU«hUiNn×UiNj²ea©>iNflhe:fhiNniNfR¨I:$j«$ft¶xn>
É"iNlheaf¤Ri4eanUiNn0¤R°l x$¼NUg:iN e:fhkg:iNn  :h4iNn`¡ Ã xn>d¡ È >¡vki4iIea©U©>iNj°n$nUav¹m$·fhµIe:nUiNn \ij²L¤R°l"Æea©U©Uj°UnUgÌ±Ieanª±lnliNn/É Ã Un>ÌÉ È ¡PiNf&nl²±µ¤R¤RiÞlhf²hUi&×ªij²U4l $fIiN·lhin>±e:f«±l0$nª$jke:g³¼N>+Ç"¡ëiÍÛªnUkiNflj² Æ ©IÇ çÍ« ©  Ç Î« Ç  © "¡viNfRiNf¤ ÅÔDÕ¾kn¶m½,¾¿§>iUfiNk§xlP¨IiNj°§>±l4´&iª±iNj°´mkfhUnUg:iNn0iP¨Ìaj²f± \iNj«i¨ÏS½ÔFU:siNnl4©UfhiºUin>i eiNj°j´m°f
>
j² nU«lhj°knUiº$fhiº]¥$j°ia  eiNjkj¢§;i¼NiN²UnUilÍÕ¡§>iN§>ihUf nUl
¤!n!±«$ "iNknADealiNnl²jvUPBvfnUnUg°niNf¨IiNj°§>±l4´&iª±iNj°´mkfhUnUg
ÅÔDÕÞçË ]Ï  ¤  Ð  ø 
fh°nU¼Nk©xkiNj°j:nUn[¤R°lLiN°nUiN¤Ó±e:j²UiNn_ifh¤¿¤R°l¾gaiNg:iN§>iNnUiNnàÆÎeIiIÑR¼N°iNnlhiNn Ï  Ð ki»$g:fnUgai²lij²fiNnUe:fh¤R°iNfh§>f§>iNgaf Un>il´&iNfiNnÝN F¡PiNf"iN°gaiNnlhj°²UiPvfhxn>Ø  xf
°i¾£Pknx¼NUn>U¤Riv°i±iNf&nU²lhjk°nUifhiNn0iNfh¤)iP°n
vjkgU¢Ôh:7Õ"j°kiNg:l&$§>iNfvUf$n%>U$Á)U$·
UfØkimi¤R©Ukf²v§>iN:$nUnlhiNnR¨ $lhlkg:UnUgI4iNkg:iNn>>N \lhiNndIe:n0Æ  §>i±iNf½fhiN©UfeU¼N°iN·
fhin´&iNfiNn! e:nUnUiNn>¡+$¤R°l iNnlh jklvU:  eiNjkj°n>±g:ih¤l&d°iNfmf¤RiNlhifNn $¤Rj°²
°iÆea©xjkUnUgÌ±Ie:n>±l$nlhiNn/É Ã k È  Ï xn> Ð ifhiNn)×Ui±ljkiNg:UnUg0ÔF4kiNUivUnlhiNn¢ÕkivnUjkiº$·fhi¸>>4ln>U±g:jkiN«UnUgknÅP§U $nUg:kgaIikl dIe:niNfv¹m$fµIeanUin>²lhivk¤ ´ iN°lhiNn!Âv$x¤RiNn
§>iNknÙ>>h4iNn
:nUn¢¡Pkfa7¹ fhUinUiNfvÂmixnUnxgaiNn  :S&ÔF4kiNUi¾n :ª±lhiº á nlhifh:$©U°lhiNj\Õ
jk°iÍ \iNfnk¤ x§Ufh°gaiNn0iNkn)ÅPfgaU¤Rinl  Uf&kim¼> lh¼Nj°²Uiv¡P²lhi§U $nxgakg:IiNkl]i ¨I:$j«$fh·
 \iNj«i  \gafUn>ifmnU²ljk°nUi$fiNn)_iNf¤RiI
¡PUfÉ&$fh«$lkean0iNf»gaf$nUg:i²lhim¶½,¾¿n>aiNnLiNnl4©UfhiºUin>iNn×UiNj²iNfhniNfh jkl
¤!n!ki¹ iN´&iNgaxnUgI4gajki²UnxgaiNn  xfvUav¹m$fµIeanUiNn \iNj²xn>
°i  i4eanUiNn \iNj²ifN
Ò¨ª©IÔt« © ÓÉ È  © Õ&¯ÔNó iÉ Ã DÕlQ ç  Ôh:Ï­:Õ
Ô«ª©$« © ­ ¡ iÃ Õ>$ «ÔÅ«W ç É Ã  Ôh:¬IÕ«§© Æ ©IÇ ­¡ iÈ  Ç ç É È Ë¨ Ç   Ôh:L*IÕ
vjkgxÔaÝ­aÕv²4lLki0§;ianUnlhi)¡PkfaxPj°iN²UnUgR¤R°lP¤)knU°¤!$jnUgaiNIe:©U©>iNjkliN¤¿¨I:$j«$f
Un>É"iNlheaf4 \iNj²  xfLiNnq¨Ì©UknUe:f± \iNj«ea©>iNf$leafD¡+aL¨I:$j«$f± \ij²Õqgain Ugal¾iN°nUiNf¤)ea·
ÝÛ>¼Nkifhlhin
Æj°iNknxveafeanPj°iN²UnUg!Ôh:¬IÕP¤)klviN¤Ñ¼Nª $l¼Njk«xiNn!dIiNfjkjkg:iN¤RiN°nUiNflhiÞn
U ©^Uª¢«Ç¬ } ®ËÓvÁ%2ÆÇÇNÃ4ÀÁ%îÎ64ÀÁ(Æ9Í@+±Ú@2$©ìÆU(ÂC7tÆ
Æfº \lgaj°kiÖI×Ö Ã Un>¯iNf0±:$j«$fiNn}¡P²lhide g ç  j²GvUiNjkj°iI¡+aÉ"iNlhe:f± \iNj«Ó ©gaiNn Ugal½hUjk°iNÁaj°²PiknUiNffeNKxPj°iN²UnUg¾Ôh:L*IÕ¤R°li¤ ¹m$fµIeanUiNnª±lhfea¤¥Ø © ç Ù¨ © 
$j«PxiNjkj°iI
¡a e:§>iNn!$nxgaiNg:iN§>iNnUiLvjki²UnxgIh4µU4lhiN¤W  xf xam¹m$fµIeanUinUnªRki  i4eanUiNn \iNj²if
§Ukj«iNlmiN°n
g:iNIea©U©>iNj°lhi¨Iµx±liN¤ÑdIeannU«lhj°knUifhiNn)©>$flhkijkjkin
¡vÏÚ¢iNfhinl²$j°gaj°iN²xnUgaiNn
a xn>¯BvfnxnUg¦  Uf)ki¶×UiNj«ea©>iNf$leafhin xaRknàki4iNf)×ªe:fh¤ nU²l0n>$j°µl²
j eÌ±§>f«±l ¡UiNf!´ ifiNnà$  ki§>eÌ±eanx²hUiNn}×UfiNkUikl4gafai¶iº  eiNj°j²iNknU°gaiÀ$xiNfhUnxgaiNn$nxgaiN´,$n>l
¡Pki^Pª$nlhiNnÙªUl>$lke:nUiNniNf  i±e:nUiNn \iNj«iNf&´ iNfiNnRg:iNgaiNn U§>iNfviN¤ iNnl±©xfhiUiNnU·
iNn  klhliNjk´&iNfhl,$j«sdIiNfn>aUj ah4kg:§>$f+$nUg:iNnUe:¤R¤RiNnRxn>
°i  i±e:nUiNn \iNj«ea©>iNf$leafhin
Uf°Ufhi0Çfh´,$flhUnUgÌ±´&iNfhliiNf±iNl¼NlNïöÚ öWUnªÅöÚö¾¡Pif á §;if±«lh·
jk«UIikl>jk§>iNf0´ iNfiNn³°¤  \eaj°gaiNnªiNnki)j«ah4²Uin  iº±eanxiNn \iNj«iNf¾´mkiiNf0Ufvém¯§>iN¼Ni²UnUiNl¡vki4i À $UiNfUnUg0²4lmUnliNfviNfv¹ i¼NiN²UnUnUg]ä2Ø	"°X¬ÈÉ7Ø ãSÁ%ÆUE7±
§>iN:$nUnlN ¨I°iRiNnl4©Ufh«liNf0£fhlhfiNiU À $UifhUnUgxD´&iNnUn¼N> $lh¼jk²ki!¹ iklhf $g:iRnUiN·
gIlhkdIifRÇnUiNfga°i
nU«l§>iNf >x±²lhkg:l´ iNfiNn Ô À e ±iºK À $UiNfUnUgÕmÖFn¯Ue:¤Reag:iNnUiNf
±l$lh°ean fhiNfÆiNfnU¤!$liNfh°ilhf$g:iNn¶U$nxn³°iÅP§xjkiN°lhUnUgÌ±liNfh¤RiÎBvfnUnxgRnU²lm§;iF
¥¦inUnR¤!n!kiº±i+$>!knRiNnªjk«UinR¨IµU4lhiN¤)iNndIifhn>:Uj a±kg:lNI§>iN¼NiN«xnUiNl"¤!$n)°i±iÀ$xiNfhUnxgR>j²º&S»S7¬«.Ä^9ÀÁE.Ìæª2ª¢Æ$+9ÂC7N92AÔZ»¡PÅ¾ÕÎÏNN7Z
á nlhiNf,ki4iNf ÀUiNfhxnUgaiNn!dIiNfiNkn Zal&±«AUavjkiN«UnUgÌh±µx±liN¤ ÔhaÝ­aÕ&§U²Ôa*7Õ"¼N
Ò¨ © Ôt« © ÊÉ È  © Õ&¯ÔNó ÊÉ Ã DÕlQTç} Ôa°N7Õ
¡ iÃ /­ Ï  i ­ Ð  ¤ çÉ Ã  ö ö.çÉ Ã e2g Ôa°a$Õ
¡ iÈ  © çÉ È  öË¨ Ç ö.çÉ È Ø ©  Ôa°N7Õ
À a!Ôh:k:$Õxn>Ôa°N7Õ nUgain!kimj²:h4²hUiNn  iº±eanxiNn \iNj«iNf¤Rkl½iNn0iNnl±©xfhiUiNnU·
iNn¹m$fµIeanUin>²lhiNn!kfhil&¼N>h¤R¤RiNn%aÉ"eanki4iNnRj²a±«hUiNnU¤Riº±eanx²hUiNn)£P°nU·
lhiNfgafUn>UF \iNj²ifhnR´m°fRU:m¹m$fµIeanUiNn \iNj²nªa!iNnR§>iN:nUnliNn  iNlhxeiNn!if.Pª$nU·
lhiNn \iNj²lUiNe:fhki,§I Ð7ª$nlh²4kiNflN
× UUflm¤!$n!nUn!iÍÚ¢iNlhkdIi+ÖF¤R©UUj«±i¨nªÛ © Un>RiN°nUiiÍÚ¢iNlh°dIi  a±i^¡ÛsiN°n
n Û © Ãç n © ÓÉ È  © Ôa°@7Õ
¡ Û Ãç ó ÓÉ Ã  é Ôa°UÕ
±ej $ÁalØ±«vjkgU&Ôh:kNIÕ°n×Ueafh¤biknUiNf¾iÍÚ¢iNlh°dIiNn
 \fhikiNn¡PkfaxvjkiN«UnUg!§UfknUg:iNn
ÖF¤ÑÖF¤R©UUj«±fU¤ nU°¤R¤l]±ki \e:jkgain>i×Ueafh¤ $n
ÔY¨ª©7n Û © ¡ Û Õ>Ü,Ý7Ôn Û ÕMç}  Ôa°@/7ÕÜ,Ý²4liNf¢a·\Iea¤R©>eanxiNnlkg:i ¹m:±«h±©xknUe:f¼NUf£PiNj°k¼N°l lÔÞ0ÔZÅPnU>nUg+ÅÕPj°iN²UnUgÔa°@/7Õ
§Ufh°nUgal&in0Ç]°nÙ>UÁiº  kllhiNjÝ \iNj²iºÍNUiNfdIeafgaiNf \iNn0Uf0xanxj°i$fi  i°U¤ 
ki À UjkiNe:nUiNn!U:Uf!¼NU¤ ÅP>hfh>xU$Á)°i + n>:lhiNn)  a±iNn  xn>
ÖF¤R©Uxj²±in © ¼¹('¨6» N9ÚS³vf eaÁ:iNn´ iNfiNn¨I°iR´ ifiNnUfÊkiR¥¶i>±ijk´mkfxnUg!¤Rkl¾iN¤
} ®¹¸;®°E2¼Á(2É2Æ6 É+;2ÂCÃ»¸kºïÄæ½ 4/
nUj°i$fiNn  ikU¤ + $nUg:iN¼Neag:iNni)I¢¡Pki À UjkiNe:nUiNni É°iNjkliNkj«hUiNn>4µU4lhiN¤)DiNf>$j°lhiNniN°nUiL¨IiNj°§>±liNnUiNfga°iIU°ik¤ ÂPU¤RiNn!iNf.+£¡{ \eajkg:iNn>i»e:fhiNnlh¼Ux¨IlhfUlhUfvnUnUk¤)¤l
r ç r g ¢¨ © r © Ôha°NIÕ
rg0ç É Ã¡ iÈ  e2g Ôha°$­:Õ
r© ç É iÈ¡ iÈ ØM© Ôha°N¬IÕ
¡P°iL¡v²liNn!±°n>RiNÃ©Ujk°¼Nkl"gaigaiN§>iNnÈUf
e2g0ç  |
ç ßÔFDDÕ ¤ £àám ¤ ¤ân ¡Ûã Û ç ß i ¡ Û LnMä ã Ûä ¡ Û i j°nÔ nMä­ ã Ûä¡ Û ÕN Ôha°@*IÕ
e· ç ¢Ø m .çÌ Ù¨ m 
ç ßÔFDDÕ ¤ £ àám ¤ ¤ ânç ß i n ¤ä  ÔhaaIÕ
¡P°i ¨ÌiNjk§>4lhiNnxiNfhg:kiNIe:¤R©>eanUiNnlhin0±knªx$§>iNkn!iN°nUiNf,£$flhfhiiU×Ueaf¤ÜgaigaiN§>iNn>¢ x±ki
§>ihUfiNk§>iNn!xa dIeanAiNn À xj°iNeanUinR4iNjk§>4l iNf¼NiNUg:lhi¤)klhljkiNfim×UiNj«U¨Iea¤R°l"iNnl>$j°lhiNn
°i ¨ÌiNjk§>4lhiNnxiNfhg:kiNnRIiknUi+ÖFn \eaf¤!$lkean U§>iNfPÉ+kiNj°lhiN°j²hUiNnxIeafhfiNj°$lkeanxiNn
vjkgxPÔak4*7ÕL  xf!kiÈ±:$j«$fi¡P«lhi!¼N>$¤R¤)iNn³¤R°lRPj°gUvÔh:kaÕL  Uf!xa¨I:j²$f4 \iNj²
Un>¦vj°gUÔha°UÕ  UfÎki¾iÍÚ¢iNlh°dIi  :h4iL§U°j²iNn!iN°nUiLnx²ljkknxi$fivjki²UnxgL  Uf.¡ Û 
°i°nIean>4²±liNnlhiNf¥¶iN²4i!gaiNj eI±l0´ ifiNn¤0UÁU½¡PkiR \fiNkiNnf¤RiNlhifi  eiNj°j²
ÔåÉ Ã k È é Ï é Ð é&¡ Ã Õ¢´ ifiNnn0ki&ÆiNnUnUg:f e:ÁaiNndIe:nLÆ  nUgai©>$Á:lNI°im¨ $llhkg:UnUgÌh«U·lhiìe2g4>kiØ¹ kn>UnUgI4iNnUiNfga°i©xfhe À UjkiNe:n ã ú-æW¤b¨ $llhkg:UnUgÌ±©UUnxl¢°iiÞÚilkdIi a±iì¡ÁÛNÔNe2gFÕ>°iBv§>iNf±Ù aUiNn>«Ii+Un>
kiÆe:¤R©Ufhiºh±°§Ukj°kl $leç³>¡vki¹ °n>UnxgI±·
iNnUifhga°iiNfgak§xlv±²U$§>iNj²vkiÎaK7Æea¤R©>eanxiNnliivÇ]nxiNfhg:kiU7Ö ¤)©UUj²"iNn>4eaf^Ï7
ê ©cÇ ç Tn Û © n Û Çã Û è » ­éTr © n Û Çã Û eè »­  É ©cÇÂê ¦rg ¡Ûã Û è » Tr  nëÛ

ã Û eè »Îì é ÔhaÕ
´ e:§>iN U§>iNfvfUn>¼Nª±ln>U4IiNfhnU¤A$lhifhkiÌD¢ iNknUi)h>f± \i!×UiNf¤RÃ7ÆÎxgaiNjZgaiN¤)klhliNjkl
´mkf>¡P°i¾Æea¤R©Ufih4k§U°jk°l $lç «±lmg:iNgaiN§>iNnxf
ç £ h ç¦*7e « i#í« i emîîîîðï	ñóòôÇ"´mUfiNn³°n³iNfLÉ"iNfgI$nxgaiNnUxiNkl¾¤RiNxfhiNfif$¤)iNlhf²±°iNfhxnUgaiNn¶ \gaiº±lhijkjklki)ki
iN¤R©xkfh«hUiNn¨ lhlh°gaUnxgI±ikgain>h>º \liNn0dIean0Æ  ¼N \fhkiºiNn>4lhiNj°jkiNn>fiN©UfheU¼NkifhiNn eanU·
nUiNn   >"N7F¨Iki0UnlhiNfhUiN²iNn¶±«¶k¤b´&i±iNnlhj°²UiNnkniNf¾¥³UjmiNfÆÎe:¤R©Ufih4k·
§U°jkkl $lxn>¦iNfL¨IliNÏÛ>g:IiNkl+iNf¸>>4ln>U±g:jkiN«UnUgxÖFn¶ÅP§U§½Ôha°$Õv²4l¾°iR¸>>±l$n>U4·
gaj°iN²UnUgU"¢ &kiÈÇnUiNfhg:ki©Ufhe À Uj°iNean§U¼ Ug:jk²¯iNfRÂmUUi¤!a±ij²R×UUnxlkean
N ©^Uª¢«Ç¬ } ®ËÓvÁ%2ÆÇÇNÃ4ÀÁ%îÎ64ÀÁ(Æ9Í@+±Ú@2$©ìÆU(ÂC7tÆ
0.0 0.1 0.2 0.3 0.4
ρ [fm -3]
-20
0
20
40
E
/A
 [M
eV
]õ NL2NL3
ÅP§U§U°j²xnUg0ak:;ÜÞÙN2;É@±7¬«9ÀÁ(+±å9ÂÖÑßSÁ(ÂGÉ6Î;9ÀÇÁE¬È9%2Æ!7¬«À»S,äå ÉÇ¬Û¬Oö ¸M÷cø ®
iNf"¹mfhµIe:nUiNn>«lhi  UfdIiNfhUkiiNnUi&$f$¤Rilhfh«±°iNfhUnxgaiNnUfhgaiº±lhijkjkls  7Za¡P°i À »K
$f$¤Rilhfh«±°iNfhUnxgU:kiv´mkf&$j«É"iNfgajki²L§>iN¢iNn!¨´&iNfh°eanUiNnxfhiUnUnUgainLdIiNf´ iNn>iNn
´ iNfiNn´mkfqUfiNknUi)fhiNj«$lh°d>Ð 9ÀÁ%¸>ª±ln>U4gajki²Unxg¤Rkl¾iN°nUiNfLnªa[¹ iea§U·
alUnUg:iNnRfhiº$jk«±l²hUiNn0Æe:¤R©Ufhiºh±°§Ukj°kl $ldIe:n!a:  iNÉî>f$lhifh²4kiNflN¡P°iPiÍÚ¢iNlh°·
dIi  ah4iL°n
iNf À »K½$f¤RiNlfh²4kiNfUnUg´m°fxknUg:iNgaiNnÈ$j«sdkiNj¢¼N!Ue¶$nUg:i±iNxiNn
´ iNnxn¤A$n¤R°liNnl4©UfhiºUin>iNnv¥¦ifhlhinL>¤RkfheÌ±Iea©x²hUiNn+¡P°faÇ¹ fhxinUiNf¢ÂmiU·
nxnUgaiNnÔZ±°iNUiUnlhiNn¢Õ dIiNfgaj°iN²lU¡P°i0$f$¤RilhiNfvif À »KUnª
¼NU¤ëÉ"iNfgaj°iN²iNfÀ »PK7$f$¤Rilhfh«±°iNfhUnxg±°n>°nD§;ijkjkiØak$ \gaiNj°²±liNlN
É Ã É È ¹ ) ¡ Ã ¡ÁÛÇúÇó e2gt Ï ã çu£ hÀ » ¬L/ ­ÌL/  /:L/I­ ·Za Ï­K* ¬7 kUÙ/ ·N aaÀ »P *L/ N*7/ :L/+* Sxk@/ Ï­K* Ý­ kUÙ/ ·N a¬a
D§>iNjkj°ia°a¾ ã7NL±2E7±S L±(4ÀÇÁ(tt4Ú42ë©ìÆU(ÂC7tÆv ãEÆ°É2Sï;9ÀÇÁE¬È9%2Æù7¬«ÀÇ»+
äå ÉÇ¬Û¬v9ëÉÆïº5¸2Ø];Éïºúû°2Æ2ÂÇNÆUÃ4ÆE7±®;ÄCÆºûs2Æ2ÂÇtÆ Ï ÃM9¯s9¼Á%«Ú@2 v¡£ h 27±E±ÍUëü,(ÉâÉ2]¾.ã7lL±2E7±S4É29ÀÇÁEtde2gtü.îß9;É2+±S <Æ±2 Ï ã üäJSà ]É6rMØ7ä642¼Õ¡ Ã E;ÉÉ2¨©^2Âª¢ÆÇ49Í@«¬È«2ã7mçu£ h 49(É9J¯s9¼Á%«Ú@2 ¢¡£2¤:üó ô õÌüÞ v¡£ h ;ÉCó ô õè2+±±ÍU ö ¸M÷Gø ®
ÅPnkiº±iNf¨IliNjkj°i"±e:jkj°lhi"nUeL§>iNlhe:nl´ ifiNn%NUÁkniNf¥$j°ia@ Uieafh°i&ki&f$¤)iN·
lhiNf+i  eiNj°j²m°fhiNlv$n¶ÆiNfnU¤!lhiNfkiNiN°gaiNnªhh>N \lhiNn!nUgai©>$Á:l´ iNfiNn>Ç"Pª$n>ijkl
±«R \eaj°gaj°²x¤ÄiknÆiNfhnU¤A$lhifhki  eiNj°jF¡:viNgaiNnª±l ª!x$¼N§U°j²ilmU:¡Pkfa
¹ fhUiºnUiNf  eiNj°jFUÁ¶$>$ siNn¦ \iNj«lhxiNeafiNlh«hUiNn¦vfUn>j«$gainiNfC+£¡ §>$·
} ®óú®Ä^9ÀÁE2ÍÁ°ã27±ÙL±×Á(2É2Æ2;Ã4ÀÁ%ËX¬ÈÉ7Á%2Æ ­
±°iNfhl§;if U§>iNf)°i
£+$fhlfhiNi À UiNfhxnUgUknª$>4gaiNlxn>qÉ°iNjkliNkj«hUiNnUIe:fhfiNj°$lh°eanUin
§>iNf ªx±«lh°galÔZ±°iNUiÅP§>Unxklhl¾:OÕ¢¡PkiØ$f$¤RiNliNfviNfv¡vkf:¹ fUinxiNfv UiNe:fhki
´ ifiNn¶x$UiNfn ÀÀ U¨Ìlhfhi>U$liNn¶$nxgaiN©>ÁalDUn>¶±ex$nUn³´m°f
dIiNf±>lN>°iR¨ $llhk·
gaxnUgI4iNkg:ih>º \liNndIean¶Æ  ¤)klviNngaj°iN²UiNnf$¤)iNlhiNfn
¼NfhiN©xfheU¼kiNfiNn¸>UdIeaf
±e:jkj%¥4ieUaP©x $nUe:¤RiNnUe:jke:ga²xiIU«lhiº$§U nUga°gai  eiNj°jdIeanÈµ©;ijiNljFUUfh¼
±k¼¼NkiNfl"´ iNfiNn
	ý   $&0vþ¦[.  -& ÿ
	!"- N
ÖFnjkiNl¼Nlhif¸>iNklv´mUfiiNkn´ iN°lhiNfi  eiNjkjdIean)v×U>>mUn>£L¢»iNn>4IiiNnl±´m«IijÏl
Ï¬SUxn>dIe:nR¨>a"µ©>iNjZa££LN¥¶eaj°lhiNfUn>B:Âs°iNj²]  >$ª±gai§>$UlIU:DiNknØÆea¤R©Ufea¤R°Á
¼N´m«hUiNn!if ¥$jkiº:K7 UiNe:fhki¾UnªiNf ¤R°feI4Iea©U«hUiNn)¡Pkfa7¹ fhUinUiNf& UiNe:fhki
Uf±liNjkj°lN&ÖFn}ki4iNf!«lhiº$§U nUga°gaiNn>afheanx²hUiNn ×UiNj²lhUiNe:fh°i«±l!ki À Ujkiean i4eanÆea©U©Uj°UnUg²lhiUÈUn>qinUiNfhg:ki§U nUga°gU"Ç" «±liN°nÆÎifhnU¤!lhiNfkiN¤0eiNj°jkn
iN¤ß¨IknxnUiIUÁ  Uf°i0¹ i±lk¤R¤xnUg0iNf¡P«lhiUAUn>¶Ö ¤)©UUj²$§U $nUg:kgaIikl+iNf¾iÍ \·
 \iNlh°dIiNn[¨IiNj°§>±liNnUiNfga°iNn°i
½$f¤RiNliNfiº  eijkj²n[iNÃ©>iNfh°¤RiNnlhiNj°jÝiNn³¡+$lhin[kn
ÆiNfhnª±lhfUlhUf0Un> À UjkiNe:nÆiNfnU¨ÌlhfhiUUnUgØ$nUg:iN©>a±l´mxfiNn%UÅPn>iNfhiNf±iN°l"´mkf
  Uf°iR¡P«lhi!Un>³ÖF¤R©xUj²$§U nUga°gaIiN°liNf¾iÍÚ¢iNlkdIiNn¶×UiNj«iNf¾ki¤R°feI±Ie:©U²xi
¡P°faÇ¹ fhxinUiNf Uieafh°i$j²Åv>±gÌ$nUgÌ±©UUnxl0gaiNnxea¤R¤RinÖFn>±§>i4ean>iNfhi!²4l0kiº±i eiNj°j>kn)iNfm»gaiI¤Rkl½fhiNj«$lh°dL´&iNnUkg:iNn)$f$¤RiNliNfhniknUiÎ±7¬È2ÍÇ7¬«&¹ ixfhiN°§UUnUg¾dIean
vfhUnª¼N>4l$nªU±iN°gaiNnªh>º \liNndIeaniNn>j°²UiNnÆiNfhnUin¯ÔF¹ °n>UnUgÌ±iNnxiNfhg:kiNn"¨IiN©>flhk·
eanª±iNnUifhga°iNn>Âva°iNn>iNl:ÏÕ"Un> À UjkiNe:nÆiNfn¨IlhfiN>UlhiNnÔ ¥¯kfxnUgIÐ7UifhUnU°lhliI
De:j²$f²$lh°ean>±l $fhIinª±´¾ÏÕØ´mkiifhgai§;in[¼N e:nUnUiNnmviNf:iki¼NiN«UnxiNl0kiº±i eiNj°jdIean$nªiNfhin©x $nUe:¤RiNnUe:jke:ga²xiNn!f$¤)iNlhf²±°iNfhxnUgaiNnA$>^O F
¡P°i vfUn>g:jkiN«UnUg:iNn¯°i±iº  eiNjkj« UnUiNj°n¯inUiNni¥³jki:K  eiNjkj«Í"jkjkifh·
°nUgIv±°n> ¥4iNlh¼NlvkiÆea©U©Uj°UnUgÌh±l $fIiNnÁÉ Ã k È Uf±e:gaiNn>nUnlhiLiÞÚilkdIi+ÆÎe:©U©Uj°UnUgI4· \UnUlh°eanUin  Ã k È Ôle;é@ü4ü@üÏÕ¾¼NiNf±iNl¼NiNnifhiNnÅP§Uj°iNklUnUg:iNn³n>:iNf0¡P²lhi)$j²4eag:iN·n>nUnli0Âsiº$fhf$nUg:iN¤RiNnlhliNfh¤)ikn¶°i0×UiNj²g:jkiN«UnUg:iNn!iNknxgaiNUin;¥¯°f´ e:jkj°iNnn³°iN·
±ifP¨IliNjkj°iPnU«l&$ ½´ iklhifhiv¡PiNl$°j²iknUg:iNUiNn4ean>ifhn!´ iNfiNn!ki¾Çfhg:iN§UnU«h4i¾kiº±i eiNj°j²L°¤ n :ª±lhin¯ÅP§>xnUkllLdIeaf±liNjkj°iNnUn>ki4iR¤R°lLiNnl4©UfhiUiNnªiNnÂmi±xjk·
llhiNndIe:n¡Pkfa7¹ fhUiºnUiNfÂmixnUnxgaiNn¶dIiNfhg:jkiN«xiNn¡§>iNm§>ihUf nUIiNn³´m°fLUnª
$ mki  xf¾kiº±iÅvfh§>iNklv´m²lhkg:iNn¡v²liU0Un>¶ÖF¤R©UUj«h$§x $nUg:kg:IiNklvifPiÍÚ¢iNlh°dIiNn
¨IiNj°§>±liNnUiNfga°iNnDxn>Ê  Uf0´ iklhifhi!Çknx¼NiNjkxiNkliNn¦xn>[ÂmiUnxnUgaiNndIe:n¯ÆiNfhnª±lhfUlhUf
Un> À UjkiNe:nÆiNfnU¨ÌlhfhiUUnUg¶dIiNfh´&iN²4iNn´mkf0 ØÂsiÍ ï SZ"¡Pki4i  eiNjkjm´m°fk¤
 \eaj°gaiNnªiNn$j«P¡¡+£ Ô [ iNn>±°l4µ [ iN©>iNn>iNnl$flhfhiiaÕ  eijkj§>iN¼NiN«xnUiNlN
N¬ ©^Uª¢«Ç¬ } ®ËÓvÁ%2ÆÇÇNÃ4ÀÁ%îÎ64ÀÁ(Æ9Í@+±Ú@2$©ìÆU(ÂC7tÆ
  ¿Ñ  " 	Ü ]È+
 -		
¡a"gafUn>j°iNgaiNnªi¾fhe:§UjkiN¤ §>iN¢if lhxiNeafiNlh«hUiNn0¹ iUfiNk§xUnUgdIe:nRÉkijklhikj²hxiNn>±µ·
±liN¤RiNnv§>i±liNl°n¾iNf¨7´mkiNfkg:IiNklh°iIea¤)©Ujk°¼NkiNflhi¨IlhfUlUfiNf  fhlknx¨´mknxgaiNf
£Pkif$fxkiÔha7Õ¾nU¤RiNf²¶¼N§>iN>$nªiNjkn%"¡$§>iNv4kn>³¤ e:gajk«xi ÀUiNfUnUgain´mki
¼I¹°iR>iNfG+Ç"¡*§>iN:$nxnliNn±l e:fhUnxgI±lUiNe:fhiNl²hUiNn  iNlhUeiNn \gafUn>iNf
±l$fhIin³¥¦iº>4iNjk´m°fhUnUg¤Rkl°Ufhi¤ ¼Nª $l¼Njk«xiNn¦fiN©UUj«±°dIiNn³ÅvnliNkj"nU«l¾¤ eag:jk²
¨Illhlih4iNn[ifh´ i²±lØ±«³°n±eaj«xiNn× jkjkinqiknUi!Åv Z±U¤)¤!$lkean¶dIean§>i4lhk¤)¤RnliÍn
±l eafhxnUgI4lhUiNe:fhiNl²Uin×UiNµ¤!$nUnEUvf©UUiNn¶ÔFki±e:gaiNn>nUnlhiGºM«tÆÉ29@±2Æ62ÂCÂ$ I  Õ
$j«iN¤ßfhea§xjkiN¤ $nUg:iN¤Ri±iNn%¡Pki4i  ilhUei  UUfl$ ski)  lhfh°Ã À$xiNfhUnxgU
ki&°im¹m:±²iNf½¹ fhxinUiNf  iNlhxei §U°j²ilN¡P°i fhij²$lkd²4lh²xi¹ fUinUift£+$fhlfhiNi
×Ue  ilhUei¾´m°f!$>$j«P¡P°f:¹ fUinUifPÔZ¡¹PÕ& UiNe:fh°i§>iN¼iN²UnUiNl
|6| o |UwU~| pvrw<x
ÖFnLiNf¡¹7 UiNe:fhki"´&iNfin¾K7_iN°j²UiNn¾Æe:fhfhij²$lke:nUiNn¾xfiknUiiÍÚ¢iNlhkdIi½K7_ikj²UiNn
¥¦iº>4iNjk´m°fhUnUg ki+±e:gaiNnª$nUnlhi¾  $lfhkÃ Ø§>ihUfh°iN§>iNna´&iNj²Ui" \eajkg:iNn>ifh¤!ÁaiNn
¤RklUkjÝ \imdIean¶)Un>K7_iN°j²UiNn
vfiNiNn \UnxlkeanxiNniÍÛ>nU°iNfhl&²4l
îOõ      Ôh    ¦N7Õç £¥¤2¤7Z  N ê   /ò}N ê  Ù/°
!  ÔNéN  Õ  Ô;é  Õ  Ôaa7Õ
¨Iki¾g:iNn Ug:lmiNknUifv¹ iNlhUiU¨jk©>iNlhifPvjkiN«UnUg  
î ê IMW ç îNOõcÝMW¥­ £ ¤Ucð¹¤IMð¹¤2¤7
! îNOõ" Sù  Ôh ð éÇ7Õ  ÔZ ð éÕ>S# ê      DÔa77Õ
¨IiNl¼NlP¤A$nvjkgU½ÔhaaIÕmknÈki¡PiÍÛªnUklkeanª±gaj°iN²UnUnUg  Uf+ki0¨IiNjk§ª±lhinUiNfhg:ki0Ôh:OÕmiNkn%
±e0iNfh $jklm¤A$n!°i¨IiNjk§ª±lhinUiNfhg:ki rkn  $lhfkÃ ÀØ$UiNfUnUg
rvÔ7éN  ÕçòK£¥¤ID¤I ð ¹îN ê    ð ¹éîN ê   ð   °  ÔF ð éIÕ  ÔaSÕ
ÖF¤ viNg:iNn>hlh¼!¼NUfØiNfØ£$flhfhiiUU¨Iijk§>4lhiNnUifhga°i
Ôa°N¬7ÕiNfL¥$j°i:@ UiNe:fh°iR´ iNfiNn
nxnÅP>4l>h)Un>ÆeaffhiNj«$lh°ean>4iÍÚ¢iNlhiimÉkijklhikj²UiÞn>±µx±liN¤)]°¤ë¨I°nUnUiiNf $lfhkÃ À$xiNfhUnxg§>iNf >x±²lhkg:lNN¥¯°f´ iNfiNn04© $liNf"±iUiNnIx$Ákiº±ivÇDÚ¢iNlivUf
iNknxifhiNj«$lkd¼NUfv£+$fhlfhiNi ÀUiNfhxnUg4l$fIi¡P²li$§x $nUg:kg:IiNkl"¼NU¤ ÅP>fhª0Iea¤R·
¤RiNn× Uf½ÖF¤R©UUj«±ie:§;ifh>jk§iNf×UiNf¤RkinUiNfhg:ki²4l°i"¼N> lh¼Nj°²Ui"ÖF¤R©Uxj²h§U nUga°gaIiN°l
dIean!¼NiNnlhf$j°iNfm¹ iiNUlhxnUgkn!£vkn§Ujk«0 "kiµn>$¤R«hUiNn)ÇDÚili°n¨´ ifhke:nUiNnU·
fhilke:nUiNn¡UiNfL´m°f¦xkiNf$ +ki)¡P²lhiUUn>Ö ¤)©UUj²$§U $nUg:kgaIikl¾if¨IiNj°§>±l·
iNnUiNfga°i¾iNl$kj°jk°iNfhl"iN°nUgaiNgÌ$nUg:iNn
} ® ÷v®Ä^S.Ä×9Æ62ÀUØ7îßÆU;À»+<ÆÎäJ ÉÇ¬«¬ 4*
+T T
T TΣ
Σ
V V
G
G
G GG G
G
G
o o
=
=
=
+
+
ÅP§U§xkj²UnUgavÄ^9@±2Æ2ÂCÂC7lÃ4ÀÁ%.Ä×2ÆXÇ¬«¬Ï7±ÝÉÆÕÄ.îsàäXÁ( É@®&Ä^^2ÍUÆ6t¨Ñ.ÃÁ%
Ç¬«¬LÉ2æîÎÇ9Á%Çà¾¢7¬ ª%ÇÆÇà#~°¬«49ÀÁ(E7± ¸ } ®¹¸ªú½MüRÉ2ïÂC«¬«ÆÎÉ2æÄv@42à#~°¬«9ÀÁ(E7±¸ } ®¹¸%$½
E;ÉdÉ2^ÆÇ^É2î.l9ÂCÂCE7±S±7¬Û9ÀÁ(E¼± PãEÆ¨É2¾PÇ¬ÏÍt<Æ±ÙJ¸ } ®¹¸M÷S½É22ÆK®
¡P°im¡¹  ilhUei&§>i±liNlnUnUfh°naxavjki²UnxgIh4µU4lhiN¤}  Ufkim  $lfhkÃ0Ôa+7Õ
°i ¨ÌiNjk§>4lhiNnxiNfhg:kiÔa Õ"Unª
°iL¡vµU4eanxPj°iN²UnUg
Ôh7é7Õæç
 m Ô7éIÕ­%£  m Ôh7é  ÕrvÔh  é  Õ  ÔF  éIÕ Ôha7/IÕ
  UfØiNn¹m$fµIeanU©Ufea©>gIlheaf)±ijk§>4lhIeanª±²4lhiNnlL¼³j eÌ±iNn½ÇknUi!²$g:f¤R¤!$l²Ui0¡+$fh·
±liNjkj°UnUgiNf¡¹  iNlhxei«±lknÅP§U§U°j²Unxga´mkiºiNfhg:iNgai§;inÇ]°nUi0$ª   UUfjk«Ui
¡f±liNjkj°UnUg U§>iNf¾°i¾dIiNfU°iiNnxiNn!» eI4UnUgÌ±dIiNf4 Z$UfiNn¶iNf+¡¹  ilhUei¼N
g:iN§>iNn
²4lDnx²lU:"ÅPnUjk°iNgainLki4iNfÅvfh§>iNklN¥¯kf´ e:jkjkin±l$lli±iNn0ki  xf°i±i,ÅPfh§>iN°lD´&iN·
±inljk²UiNnÇkg:iNn>>N \lhiNn¶iNf¾¡¹  iNlhUei0²4UlkiNfiNn>Un>  UfÎ¡PiNlkj«PdIiNfh´&iN²4iNn
´mkfv &ÂmiÍ ZÍ  :>I>:7F
¡P°im¥³Uj¢iNf&K7_iN°j²UiNn ÀÀ I¥¶i>±ijk´mkfxnUgÌ Nõ    qg:ihU°iNl½k¤ Âv$x¤RiNn
iN°nUiNf fiNj²lh°d«±lh«hUiNndv>$nlhiNn \iNj²lUiNe:fhkiÎUfUa¹ eÌ±e:nÅPª±l>hU¤ReiNjkjZ>Ö n
iNfvÖF¤R©xUj²4f$x¤!U$f±liNjkj°UnUg¾j²UlhiNlmiº¨ a 
õ
: y
ÔtnUÕ& õ(' ·*)UD y ÔtnUÕ çË,+ f Ô-Õ : Ô.-0Õ y ¡0/f ÔtnxÕ é
´ e:§>iN¾±«àki¶¨IU¤R¤)i U§>iNf0dIiNfU°iiNnxi  iº±eanxiNn[¤R°l0iNn¯iNnl4©UfhiºUin>iNnUnU·
gaiº±l e:fhliNn  i±e:nUiNnU©Ufea©>gIlheafiNn ¡ /f iNf4lhfhiºlNm¡vki»e:fhiNnlh¼Ux¨IlhfUlhUf¶ifuB+¹mÇ
De:lhiNnlh«$jki½´mkf¾xfLki"»e:fhiNnlh¼4lhfUlUfiNf  iº±eanxiNn>$f$lhiNf²±°iNfhl¢xfLiNfhiNn
a ©^Uª¢«Ç¬ } ®ËÓvÁ%2ÆÇÇNÃ4ÀÁ%îÎ64ÀÁ(Æ9Í@+±Ú@2$©ìÆU(ÂC7tÆ
fhea©ª$gIlhe:fhiNnUnªki  i±e:n¹mfhµIeanÉ"iNflh°¼NiPÔ- : Õ,gaiN§U°j²ilN>ÖFninUkiNfv²±U·
lh°iNfhliNn¡¹ÂmiUnxnUgaiNn+´mUfin¥4iN´&iNkj«±iº>dIifhU°iiNnUi  i4eanUiNn§>iNf >x±²lhkg:lN
n $¤)jk²Ua±:$j«$fiI²4eS7±:$j«$fhi <>U:dIiNlhe:fN>²4eS4:$j²fhiM>U:©>4iN>edIiNlhe:·
fh°iNjkj°iIa²4eS7±:$j«$fhi21ÙªUU:m±:$j«$fiIU²4eSIdIileafh°iNjkj°iïjKªUU: dIiNleafkiNj°jkiIa«±e IdIiNlhe:fhkijkjki
eSUn>¯hUj°kiNÁ:jk²UaR©>4iN>eÌ±:$j«$fiI ²4eSÌdIiNleafkiNj°jki<  i4ean,¡Pki
 \fiNkiNnà$f$·
¤RiNliNf&iNf¨B¹mÇ7DealiNnl²jki¾4kn>$j²4eRkiÆea©U©Uj°UnUgÌ±Ieanª±lnliNniNfv¹m$fµIean  i±e:n
É"iNfhlk¼NiÞI±e´m°i¼N> $lh¼jk²Uiv×Ueaf¤ Z$lhe:fhiNn%7´&iNj²Uiv°iiNn>jk²UivÅPªhiNxnUnxgiNf,¹m$·
fhµIe:nUiNn¯Un>  i4eanUiNn}§>iNf ªx±«lh°gaiNn"¡vki  i4eanUiNnx¤!a±iNn}4kn>¯§U²! 0U:!$j²
iÍÚ¢iNlhkdÈ$nU¼>±iNxiNn>iù<  i4ean i iNÃ©>iNfk¤RinliNjkj¢gaUl§;ianUnlxn>³±e:¤Rklm \i4lhgaijkiNg:lN
¡Pkiv¹ iº±lh°¤R¤LxnUgviNfD \fiNkinf$¤)iNlhiNfiNfæB+¹mÇI¥¶iª±iNj°´mkfhUnUgviNf4 \eajkg:l"Uf0ÅvnU·
©>a±UnxgaiNn}n À+À U¨IlfhiNªU$liNn"¡P°i!±e¶iNÃlhfUkifhlhin³¥¦ifhlhiR  Uf0ki$f$¤RilhiNfi
B+¹mÇÞ7DealiNnlh²j²&±knªjkj°iNf°nUgI"nU²likn>iUlh°gU±e)U$ÁdIifhU°iiNnUiv½$f¤RiNlfh²4kiN·
fhUnxgaiNn¶iNÃ²±lkiNfiNn>¹ iN:nUnliLÉ"iNf±ke:nUiNn¶iº×B+¹mÇÞ7DealiNnlh²j²4kn>kiGîï2(Ø7ÌÙüïØ7î
(É,Ø, DealiNnl²jki^§Ù/SZ À a0ÅPnU©>:h±xnUg0iNf ÀÀ x¨IlhfiNUUnxg§>i4kl¼Nl&Ua&¡¹  eijkj
IiNknxi´&iNkliNfhinÎ \fiNkinf$¤)iNlhiNfNUn>L«±l½i±´&iNgain0$j²&ª;2Æ2ÂÇÆ 4ÆÇ6  eiNj°jUnU¼NU·
±iNxiNnUam ¤R°feI±Ie:©U²xiNf¹m:±«]dIif±ªlNIÆiNfnU¤!lhiNfkiNiN°gaiNnªh>º \liNnN´mkiv¼I¹
¹ kn>UnUgI4iNnUiNfga°i7ù À xj°iNeanUnª¨ $llh°gaUnUgÌh«lhiÌ7¼fiN©UfheU¼NkifhiNnÇfhg:iN§UnU«h4idIean
±e:j²UiNn¡¹ÂmiUnUnUgainå a>a7´&iNfiNn!´mkfmk¤  \eaj°gaiNnªiNn²4xlhkifhiNn
|43 5î~4r76mr98:yxr]srDw;&~4rW~h=<>
?A@CBEDFBFG%HJILKNMCB0OIQPRTS B @CGVU;GW.BXIJBFGZYAG%HJBXI[W.U]\_^%U;G;`aBFG@bW.Hdce@CBEGeU;f%MCBgKNIJB0hiBFMkjW.HlBFG;BFIl`T@CB r :mJnaoqp %rJr os4ts4t	u U;MbWI[KQU t Gv@ t"t HW@CBw R Mk`TBFG]ceB OABgW.H[KQMCHKQG
r
: m n;r çòK£ ¤7ø@n mp xr ø  Tn;n   êyn;n   cM M ÎTn(n   ê On  n cM Y  (zy m n  r mlnTo{pT| r}U;I~BF@kHJBFIlBFG?A@W.f%UWJW@ R G t U S ce@CB0hiHJIlU;feHlU;IceBQWjKQIJ R Gv@bWJ\[^;BFGV@CGe t BQce@kU t I R u KN`KNH R I[W zy U;GcceBXI%KNHlIJ@k"G PKN^vBFIW u BFDF@]DF@CBFIlH~BFI[ceBXG o
?ABFI( R MkMCB jKQIJ R G;@bWl\_^;B  I R u KN`KNH R I U jBQWl\_^;IlBF@CjvHc%@CB  I R u KN`KNHJ@ R G R GKNIJ R G;BFGU;Gc AG%HJ@kjKNIl R G;BXG@ t G%U;f%MCBQKQIJBFGEBQce@kU t ~ R ceU;IL\_^0c%@CBQWBceU;IL\_^ BX@CG;BB#BFf%HJ@kiBKaWJWB
¡Û U;GcB#BFf%HJ@kiB st"u U;MbWB Û © \[^KQI[KNf%HJBXIJ@bW@CBFIlH~BFILceBFG o Y t ce@kB(ce@kiBFIJ`aBFGeHlBFG0BF@kHJIQPKQ`TBceBFI"GvBF`iKQHJ@CiBXGG;BXIJ`T@kBFDFUWHQPKQGceBDFUiBFI t BF@kceBFGU;GcW R t @CH0BF@kG;BVBFG R I t @CBFIlU;G;`ceBFI^;B R IJ@CB DFUU t `TBX^;BFG  ~@kI[cceBFI R MkMCB KNIJ R G u I R u KQ`iKNH R I  ceU;IL\_^WBF@CGvBFG?A@kI[KT\XKNG%HJBF@kMBFI[WBFHJDXH  WÚ  z ost¡st"u U;MbWI[KNU t MKNU;HlBFH  z  pT¢ (z m  r ç p Â m ¨ª©  Û © ­¡ Û r£ m  Û¤ ¡ Û.¤ r pi¥m  Û¦ r  m§ r  mlnTo{p©¨ r
?A@CB"hBFMCjWHJBFGvBFIJ`a@CBª : WHJBFMkMCH  `aBFGKNU]W R ~@kB0ceBFI(?@CI[Ka\_  I R u KQ`iKNH R I :  BX@CG;BE« ! «NKNHlIJ@CV@ t h u @kG R I%KNU t cvKNIU;G]c¬c;KQ^;BFIM4PK S HW@CB0W@b\[^c R IJH(@CGZce@kB KQMCMC`aB t BF@kG;B(KaW.@bW
­k= E O9®N¯MJK@OY` F ?AOQPÂ@4°g±@XY?{²Ù@ F PQ@HAH F ?¹sQb:PÂa@`Ia E sYb:PQa E XkRQ³Â?AXSË`_´óP E HAOÂ@µ@ \ PQ?q¶A´CL XNSU@ FE· ¯Q¸?A` FA¹NL O»ºP E#L OsQb²Ë?AP,@? F @XNJ E OQOY@¶I` F ¼A½¾ fb¿IjIjÁÀ0ÂIjcjIq JK@Ã E#F BI@OY@bM@ Fª{
}iÄ ÷ Ä ÄEÅNÆ.ÄÇ9ÆJÅ2ÀUØ7îßÆÈ;ÉÀ»aÊÉÆÎäË ÉeÉ[ÌCÌ p%n
ceBFIÍMk@ R ILc©%MC`TBXj;I[KVÎÏ« pNÐ BFG%H~@b\[fiBFMÑGÒPç Ó n é	¨ © é- ©cÇ é	¨#Ô@é	¨ © ¨*Ô Õ
AUWhi t	t BHlIJ@kBFjBFHJILKT\J^%HJU;G;`aBFGBFG%H.wÖKQMCMkBFG(@CG0×(¡ce@kBHJBXGW R IJ@CBXMCMCBXG Fu W.BXUc R WfaKNMbKQIJBFG UvGciiBXfeH R IJ@kBFMCMkBFGEBF@CHlIQPKQ`TB o ?A@CBhBFMCjWHJBFGvBFIJ`a@CBM4PK S HW.@\_^0c;KQG;G0@CG BF@kG;BFG WfaKNMbKQIJBFG0U;GcBX@CG;BFGiBFf%H R IJ@CBXMCMCBXG0AGeHlBF@CM#DFBFIlMCBF`aBFGZÎ pa¢NÐ
ª : m  r çØÓ n : ªÙ m  r9Ú¢¨ ©: ª © m  r mJnTo{pTÛ r
U;GcG;@ t	t H@CGIJUv^;BFGceBXI×Üw R Mk`TBFG]ceBEÝ R I t KQG
ª m  r ç ªÙ m  r9Ú¢¨ ¦ ªÞ ¦lß m  rÂ­ ¨dü § ªà m  r Õ mJnTo{pTá r
?A@kBBF@CGvDFBFMCGvBFGâ R IJBFG%HJDXf R t"u R GvBFGeHlBFGªÙã ¦ ã àxBFIl^9PKNMkH t KQG(ceU;IL\_^Eh u U;Ilj;@CMceU;G;` m @ t h u @CG R I.KNU t r KNUWª :;ä
ªÙ ç n« lå Îqª Ð mJnTo{æT¢ r
ª Þ ¦lß ç n« lå Î ¨ ¦ ª Ð mJnTo{æen r
ªà ç n«  ç ¤ Jå Îéè üQç ª Ð Õ mJnTo{æTp r
OMC`aG o(mJnTo{æT¢%nTo{æenanaoqæap r MKTWlW.BFGØW@b\[^êw PUvIc%BFGëÝKQMCM t @CH0BFGc%MC@b\[^;BFIVOABgWJ\[^e~@kGce@C`afiBF@CHW.HlI PR t BFGceBXI×(=KQU\_^	f R aKQIJ@bKQGeHiBFI[KQMCMk`TB t BX@GvBFIJG o ?KQI[KNU%w~@kI[c"@ t G PKa\_^]W.HJBXG×(K u @kHJBFMG PKQ^;BFIBF@CG;`aBF`iKQG;`TBXG o ?@CB }BFIJMkBF`TUvG;`"c%BFI©KNHlIJ@C	@CGc%@CBEKTW@bWceBFI(ÍMC@ R I[cMC`TBXj;I[KBFIw R MC`aHGeUvGì@kGPKN^;G;Mk@b\[^;BFIíAIJHU;G]cìîZBF@bWB~@CB(@ t ÝKNMkMCB(ceBXIhiBFMCj]W.HJBXG;BFIJ`a@CB o hi@CB MbKNUvHJBFH ï +Jð  ð  ð ÞÑñ ß]ò  ð Þ ¤ ß
ï 2óÓ n ÞÑñ ß ò Ó n Þôñ ß ­¢2õÔ¨ Þôñ ß © ò ¨ ©Þ ¤ ß ­¢ ö_ Þôñ ß ©IÇ ò  ©cÇÞ ¤ ß­ E÷Â¨ ÞÑñ ß Ô ò ¨ ÔÞ ¤ ß ­  øW¨ ÞÑñ ß Ô ¨ ÞÑñ ß © ò ¨ Þ ¤ ß Ô ¨ ©Þ ¤ ß mJnTo{æTæ rt @kHâ R IJBFG%HJDgW.faKNMKNIJBXGÝ;U;G;f%HJ@ R G;BFG Eù múüûþý9ÿ ÿÿÿ ædr o
hiBFHlDFH t KNG0G%U;Gce@kB}BFIlMCBF`aU;G;`EceBFIí%KQHJIJ@k mJnaoqæTæ r @CG	ce@CB(OMC` omlnTo{pT| r w_PUvIc%@CBhiBXMCjWHJBFG;BXIJ`T@kB ª U BF@kG  W R BXIJ^9PKQMCH t KNG"w_PU;I(c%@CB hiBFMkjW.HlBFG;BFIl`T@CBXf R t"u R GvBFGeHlBFGªÙã ¦ ã à(KNUW mJnTo{æT¢%nTo{æenaxnaoqæTp r U;G%HJBFIBFIl~BFGc%U;G;`0ceBQW?@CI[Ka\_  I R u KQ`iKNH R ILW  z mJnaoqp©¨ r m  	Þ ¤
 ß r
ªÙ m  r ï n« lå Îôª Ð ï  £¥¤ ú Ûã Û m xr  m xr4  Ù m  ÿ r mJnTo{æ « r
ª Þ ¦lß m  r ï n« lå Î ¨ ¦ ª Ð ï  £ ¤  m xr  ¦ m  ÿ r mJnTo{æ r
ªà m  r ï n« éç ¤ lå ÎÏè ç ª Ð ï  £ ¤  ã Û m xr  m xr  à m  ÿ r ÿ mJnTo{æT| r
pTp  Å#ÇÉ[Ì }iÄ ÉlË [ÉÖÇÆ"!  É$# ÉJÆ"!  _É_Ç%FÈeÊ'&)(FËiÊ  ÉÊ+* Å.É Ç É
t @CH0c%BFI,BFIJHlBF@CMkU;G;`W4wU;G;f%HJ@ R GIJU;^;BXGceBFI×( `TBX`TBFjBFG ceUvI[\[^  m§ rVï ¥Em  ä Ú¡ §  r o?KNjBF@#~U;I[c%BFG"B#BFf%HJ@kiBFG"OIQPRTS BFGVKNGKQM R `0ceBFI- KNIJHlIJBFB /. PKQ^;BFIJUvG;`BF@kG;`TB w PU;^;IJH oist YG;HJBFILWJ\[^;@CBgcìDFU;IîKNMCBg\_faKg©^;B R IJ@CB0W@CGcKQjBFI10BFHlDFHc%@CB"hiBFMkjW.HlBFG;BFIl`T@kBFGce@\_^%HJB 0U;GcZKNU;S BFILceB t @ t"u U;MWJKNjv^9PKNG;`a@C`  U;GcW.@CB0~BXI[ceBFGZw PU;I st"u UvMbW.B R jBFIJ^KQMCj c%BQWÝ;BFI t @ t"u U;MkW.BQWKNUew`aIJU;G]c  R GëhiHlIJBFU u I R DFBQWJWBFG f R t"u MkBF o ?ABFIBQKNMkHJBF@kMA R G ª jBQW.Hl@ t"t H c;KQjBF@Ece@CBBQce@kU t KNjv^9PKNG;`a@C`afiBF@CHceBFI2.U;feMkB R GvBFG
ú Û m  r=ï 3 46587 ªÙ m  r mlnTo{æ©¨ r
9 Û¦ m  r=ï  ¦ 4:587 ª Þ ¦lß m  r mlnTo{æTÛ rç Û m  r=ï §mJn 4:587 ªà m  rlr mlnTo{æTá rã Û m  r=ï ; §=< ¤ m  r=4 ú>< ¤ m  r Õ mlnTo « ¢ r
?A@CB s G%aKNIl@bKNG%HJBXG,? Ùã ¦ ã à m  ÿ r @kG mJnaoqæ «Q naoqæT| r W@CGch u @CG%0U;Gc s W R W u @CG]W.U t"t BFG ceBXI@CG%aKNIJ@KNG%HJBFG0©KNHJIl@C2 MkB t BFG%HJBU;G]cWBFHJDFBXG0W.@b\[^0KNU]Wc%@CIJBXfeHlBFGU;G]cAU]W.H[KQUWJ\[^%HJBFI t BFG(DFU;WJK t"t BFG o â*BFHlDFHJBFIlBBFG%H[WHJBF^;BXG"KQUWceBFIAG%HJ@W. t"t BXHJIJ@W.@ÑBFIlU;G;`(ceBXI%KQHJIl@C0jBXD;PU;`TMk@b\[^ceBFI@kGeHlBFI t Bgce@PKQIJBFG"}UWHQPKQGceB@ t DX~BF@kHJBFG BFI t ceBFIOMC` o mJnaoqpT| r o
AGc%@CBQWBFIìhHJBFMkMCBVW.BF@G R \[^ c;KNILKNUewE^;@kG;`TBX~@CBQWBFG  c;K S c%@CBf R aKNIl@bKQGeHlB}BXIJMCBX`TU;G;`þceBFI%KQHJIJ@k"@ o KNMkMC` o Ê;Ç!  É ÇbÊA@eÉ È ÇB& @bWH o ?@CBQWIaPU;^;IJHcvKN^;BFI  c;K S c%@CB}UWHQPKQGceB(G;BF`KNHJ@kiBFIG;BFIJ`a@CBFG@CGce@kBQW.B t Ý R I t KQMC@W t UWG;@b\[^eH BXGeHl^KNMkHJBFGW.@kGc o AGceBXIJBFILW.BF@kH[W t @bWJ\[^;BFGþce@CB?A@CILKT\_©KNHlIJ@CDXBFGiBFILWJ\[^;@CBgceBFG;Bh u @CG R I.©× R t"u R G;BXGeHlBFG u R W.@kHJ@kiBFIAUvGcG;BF`KNHJ@kiBFI  GvBFIJ`T@kBFDFUWHQPKNG]ceB  W R cvK S ce@CBQWBC R IJ`aBF^;BFGW~BF@W.BDXU s G;f R GW.@W.HlBFGeHlDFBFG0@CGVceBFI^vB R Il@CBw PU;^;IlH o.ABFU;BXIJB YAGeHlBFI[WU\[^eU;Gv`TBFG	ceBFIíPU;j;@CGv`TBFI;OIJU uvu B(^KQjBFG`TBFDFBX@C`TH Î pTpTÐ c;K S 0BGKa\_^IJHceBFI}BFIlMCBF`aU;G;`ceBXI9%KNHlIJ@k(W R ~ R ^;M%ce@kB?A@b\[^%HJBKNMbW9KNU]\_^Ece@kB st"u U;MWJKNjv^9PKNG;`a@C`afiBF@CH ceBFIhiBFMkjW.HlBFG;BFIl`T@CBXG@ t BFIl^;BFj;Mk@b\[^;BFGVK S B jBF@CGED]U S H(~BXI[ceBFGVfaKNG;G o ?A@kBQWA^KQH(× R GWBGFiU;BFG;DFBFGZKQUewce@kB}UWH[KQGc;W.`aMCBF@\_^%U;G;`	U;Gc@CGWjBgW R G]ceBFIJB	KNU%wcvKTWyh©\_^;IgPR ce@kG;`TBXI.#PK'F©Uv@CaKNMkBFGeHlBR u Hl@bWl\_^;B  R HlBFGeHl@bKQM m DFU;Ií?ABG;@kHJ@ R G" R GW.@kBF^;B(OAMk` o#mJnTo « æ r U;GeHlBFG r oes GBw o Î papNÐ f R G;G%HJB`TBFDXBF@C`aH~BFI[ceBXG  c;K S ce@CBZh#PKNHlHJ@C`aU;G;`W.BF@k`TBFGWl\_^]KgwHJBXG R G ×( U;G%HJBFIHBFIJ~BFGceU;Gv`¬BF@kG;BFI0W R `TBXGKNG;G%HJBXGJI ÆQÉ È/@iËKMLÉONPË ,QÉ_ÌkÉR&iÈeÊ'& ceBFI ©KNHlIJ@CþK t jBQWHJBFG jBQWJ\[^;Il@CBFjBFG~BFILceBFG"f PR GvG;BFG o W@bWHc;KQ^;BFI@kGeHlBFIJBgWJWJKQGeH  iBFI[Wl\_^;@kBQceBFGvB?%BQ\[^;GeUvG;`TBFG0DFU"iBXIJ`TMkBF@C\_^vBFG  ce@CBEDF~KQI(KNUewíc;KaW`TMCBX@b\[^;B(DFU;`TIlU;GceBXMC@CBX`TBFGc%BTS x  R HJBFG%HJ@KNM9jKTW@CBFIlBFG  KNjBFI(@CGceBFI2âPR W.UvG;`iW t BFHJ^ R ceB@kGW.jBQW R Gc%BFIJB"@kG ceBFI }BFIlMCBF`aU;G;`,ceBFIE%KQHJIJ@k,BQWJWBFG%HJ@CBXMCMCBYAG%HJBFILWJ\[^;@CBQc%BKQUew~BF@W.BFG o
U1VRWXVZY []\_^a`b2cAdegf_\ <ihkjGl dMmnX\oX\2pgdq\
WA~BFILceBFGG%U;GZIJ`TBXj;G;@bWlW.BEiBFI[Wl\_^;@kBQceBFGvBFI?©Bg\_^;G%U;G;`aBFGc%@bW.f%U;Hl@CBFIlH  c%@CB R GiBFIlWJ\[^;@CBgceBFG;BFG OIJU uvu BXGc%U;I[\[^;`TB w PU;^;IJHE~U;I[c%BFG   R G o HJBFIr-KTKQIU;G]c  o KNMD@CBFH Î p%nÐm KQj;`TBFfÁPU;IlDFHEceU;I[\[^?-  r U;Gc R GceBFIEEPU;j;@kG;`TBXI.;OIlU u;u BZÎ papNÐm KQj;`TBXf9PU;IlDFHEceU;IL\_^?ÖÝ r o AMkMc%@CBQWB"BQ\[^;GeUvG;`TBFGZjKaW.@CBXIJBFGZDF~KQI KQUew ceB t `aMCBF@\_^;BXGZ R G;Ge©  R HJBFG%HJ@KNMÎÏ« NÐ KNjBFIW.@kBU;G%HJBFILWJ\[^;BF@ceBFG W@b\[^ @CG0ceBXIâPR WU;G;`iW t BFHl^ R ceB ceBFI?vOIJU;Gc%`TMCBX@b\[^eU;Gv`TBFGmJnaoqpTæ% nTo{p « 0nTo{p r  ~@CB R jBXG jBQW u I R \[^;BFG o Ý]BXIJG;BFI~@kI[cëc%@CBce@b\[^%HJB U;GcëBFG;BFIl`T@kBFKNj;^ÁPKNG;`a@C`TB  KQI[K t BFHJIl@bW@CBFIlU;G;` R G u BFM*BFHKQM o*m ??X-ë R c%BFMCM r `aMCBF@\_^vDFBF@CHl@C`(c%@bW.f%U;Hl@CBFIlH
siÄut*Äwv ÅNÆ v ÇJÅ !K#_È;Éx!yNaÊÉy{zËG@eÉ[ÌCÌ paæ
0
|
1} 2~ 3
ρ/ρ sat
0
200
400
600
800
Σ 0
  [
M
eV
]
0
200
400
600
800
1000
1200
1400
Σ s
(ρ
s/ρ
sa
t) 
[M
eV
]
0
|
1} 2~ 3
ρ/ρ sat 0
|
1} 2~ 3 4
ρ/ρ sat
DB−HM

DB−F

DDH

Aj;jv@CMbc%U;G;` nTo{æ ä v Ç!  .ÉlÅ % ÅiÊ'&iÇB&NiÉ Ç@eÉyÆNaÅTÌÑÅ [É Ê>È%ÊA@(NÉxNGË  Ç É[ÌkÌCÉ Ê ÉLÌ%_ÆÉ ÊÉR&iÇ É Ê È/(NÉJÆ"!  Ç Éx@eÉ ÊÉ I Å JÅ *É ÇÆXÇ ÉÈ%Ê&eÉ_Ê(FËiÊ v #K Éx!  Ê;È%Ê&eÉ ÊRÉyKdÅiÅ È%ÊA@zÅTÌ ÌÑÇ ÉC v #  $zH s ÌÑÇbÊNXÆ È%ÊA@ È/!  Æ0ÉÅTÌ Ä  v #     * ÇÉ  ÈE  z È%ÊA@  È/X@iÇ É ÅiÊ;Ë *É ÊvËTÌÑË&iÇÆ"!  É I Å lÅ *ÉÇÆXÇ É È%Ê&,(FËiÊ + É[ÌÉÅTÌ Ä  t  vXv   [Éx!  bÆ Ä
Î p% « |QÐoas GW.jBQW R GceBXIJB W R MkM;c%@CB?A@W.f%UWJW@ R G0c%@CBQWBFIIl`TBFjBFG;@WJWBKQMbWxBF@kGBFILW.HlBFIh%\[^;IJ@kHJH9DFU;I R IljBXIJBF@kHJU;G;`EKQUew ce@CB IJ~BF@CHlBFIJU;Gv` KNU%w KNG;@W R HlI R u BXI×(ì%× R G%`TU;ILKNHl@ R GvBFGVKNG;`aBQW.BF^vBFG~BXI[ceBFG o
Aj;j o;nTo{æ DFBF@k`THce@kB?A@\_^%HJBgKNj;^9PKQG;`T@k`TfiBF@kHc%BFIhiBFMkjW.HlBFG;BFIl`T@kBFGw_PU;I s4t	u U;MbWBKNG	ceBFIÝ;BFI t @CfaKNG%HJB mé§1 ï G  r ªÙã ¦ m G  ÿ §1 ï G  r  ~@kBW.@kBW.@\_^2KNUWiBFILWJ\[^;@CBgceBFG;BFGd?%BQ\[^;GeUvG;`TBFGm Mk@CG;fiBZU;Gc t @kHJHlMCBFIlB¬h u KQMCHlB r U;GcØKNU]WceB t ??X-  R ceBFMkMBFIl`TBFjBFG o Ý PU;I,ce@CB ? BQ\_^vGeU;Gv`TBFG~@CI[cc%BFI"KQG;G PKQ^;BFIJG]cêMk@CG;BQKQIJBZ}UWJK t"t BFG;^]KNG;`ZceBXIìhiBXMCjWHJBFG;BXIJ`T@kBFGjBFD PU;`aMC@\_^2ceBFIBFG%H[W u IJBQ\[^;BFGc%BFG ?A@\_^%HJBXG0ceBFU;HlMC@b\[^  ~ R jBF@#KNMkMCBFILce@CG;`Wce@kBhiHJBF@k`TU;Gv`dw PUvIiBXIJWJ\[^;@kBQceBFG;B st"u U;MW.BiBFILWJ\[^;@CBgceBFG0@bW.H o î@kB@CGBw o Î pa|;;pi¨QÐ ce@W.f%U;HJ@kBFIJH  faKQG;G t KNGW R t @kHce@kB(Ý;BFMbceBXI@kG"BF@kG;BFIceBFI2-KQIJHlIJBFB. PKN^vBFIJU;Gv` PKN^vG;MC@\_^;BXGywU;GvfeHl@ R G]KNMCBXGÝ R I t u KNILK t BFHlIJ@kW.@kBFIJBXG o }@CBFMBF@CG;BXIW R M\_^;BXG  KNILK t BXHJIJ@W.@kBFIJU;Gv`@bWHBQW  c;KaWc%eGK t @bWl\_^vB¡BXIJ^KQMCHJBXG ceBFIhiBFMkjW.HlBFG;BFIl`T@kBFG  R G"@k^;IJBXIHlIJ@ke@KNMCBXG0?A@b\[^eHlBQKNjv^9PKNG;`a@C`afiBF@CHUvGcc%BFIc;K t @CH iBFIJj;UvGceBFG;BXG @CGv^9PKNIlBFGeHlBFG â R IlBFG%HJDQWHJIJUvfeHlU;IKNjvDFUW.B u KNIl@CBFIlBFG ost ? ?X-= R ceBFMkM~BF@\_^vBFGKQMCMCBXI[ce@kG;`iWce@kByhBFMCjWHJBFGvBFIJ`a@CBFG" R t MC@kG;BQKQIJBFG,BFIl^KNMkHJBFGVceBXU;HJMk@b\[^"KQj o KQGfTKQG;GG%U;G,W R `aBFGKQG;GeHlBÉ¢(ÉONPÇ(NÉ  Ë ÌÑÈeÊ'&NÆ  ÈeÊ NGÇbËiÊÉ Ê BF@CG%w PU;^;IJBXG o @CHceBFI?AB]G;@CHl@ R G ceBFIhiBFMkjW.HlBFG;BFIl`T@CBXf R t u R G;BXGeHlBFG  OMC`TG omJnaoqæ «Q naoqæT| r  BFIl`TBFjBFGW.@\_^Zc%@CB B#BFf%HJ@kiBFG× R uvu MCU;Gv`iW4wUvG;feHl@ R G;BFG DFUmúüû£iÿ[¢eÿ¤ r
? ù m G  ÿé§1 rï
¥2¦  P§ ù m   r  m   r ? ù mé§1qÿ'   r8¥$¦  P§ ù m   r  m   r ï
ª ù¨ ù
ÿ mJnTo « n r
p «  Å#ÇÉ[Ì siÄ ÉlË [ÉÖÇÆ"!  É$# ÉJÆ"!  _É_Ç%FÈeÊ'&)(FËiÊ  ÉÊ+* Å.É Ç É
0
|
0.2 0.4 0.6 0.8
0
10
20
30
40
0
|
0.2 0.4 0.6 0.8 1} 1.2 1.4
Plab  [GeV]©
0
10
20
30
40
0
|
0.2 0.4 0.6 0.8 1} 1.2 1.40
10
20
30
40
Γsª
0
|
0.2 0.4 0.6 0.8
0
5
10
15
20
25
30
0
|
0.2 0.4 0.6 0.8 1} 1.2 1.4
Plab  [GeV]©
0
5
10
15
20
25
30
0
|
0.2 0.4 0.6 0.8 1} 1.2 1.40
5
10
15
20
25
30
Γ0«
DB−HM

DDH

DB−F

Aj;j;@kMbceUvG;` nao « ä v Ç!  .ÉKÈ%ÊA@$¬*$#ÈiÌ ÆXÅ %  ÅiÊ'&iÇB&NiÉ Ç­@eÉÉ¢(ÉONGÖÇ(NÉ Ê  Ë ÌÑÈeÊ'&NÆ  ÈeÊ NGÇbËiÊÉ ÊÖÇbÊT@iÇ*É_Ê©ÆXÇbËiÊ©Æ ÌÑËNÆQÉ Ê¡®ÇbÊ  É Ç.É_Ê°¯±3 ¤² « ³   ÈEg@iÇ É´&TÌkÉ Ç!  É ÊTzZËG@eÉ[ÌkÌCÉµ@eÉa¶{%·% Ä¸siÄº¹eÄv Ç Év Ç!  ÉEÊ;Ç*¡*»½¼QÉy¾É ÇCÌ Æ(FËiÊË %É ÊÊ;Å !  È%ÊEÉ ÊÀ¿XÈÁº¨ ï ¢ Õ  ² n Õ ¢ ² n Õ  ² p Õ ¢ ² æ Õ ¢ ² « Õ ¢ ¨ ÙÂÄÃ  Ä
t @CHceBXG¬OBF~@b\[^%HJBFG0`TBF`aBFjBFGc%U;I[\[^
§ ¦ ï n Å§ Ù ï ú <Æ < U;Gc § à ï nÆ < Õ mlnTo « p r
BF@(ceBXGëB#BFf%HJ@CiBXG × R u;u MkU;G;`iWwU;G;f%HJ@ R G;BFG ^KNGc%BFMCHBQWVW.@b\[^ KNMW R U t c%@CBZ`TBF~@\_^%HJBFHJBFGþ@CHJHlBFMCUvG;`TBFGceBFI2%KQHJIJ@keBXMCB t BXGeHlB¡? ù mé§1{ÿ   r PUvjBXIBF@kG;B"faKNMkHJBÝ;BFI t @©×dUv`TBFM mé§1 r ï ¥Emé§1 Ú G  r o KNG^KNH KNMW R ce@b\[^%HJB2U;Gc"@ t"u U;MbWlKNj;^9PKQG;`T@k`TB(× R u;u MCUvG;`iWwU;G;f%HJ@ R G;BFGÇ? Ò mÈ ï £iÿ[¢ r BF@kG;`TB w PU;^;IJH  ce@kBce@CB× R uvu MCU;Gv`iW.f R GW.HLKNG%HJBFGÉ? ÒÁïËÊxÌÍù Ì Í c%BQWî KQMCBQ\[faKg R ceBFMkMbWBFILW.BFHlDFBFG ost w R MC`aBFGceBXG~@CI[cc%BFIÎ? à %BF@kHJI[KQ` G;@\_^%H~BF@CHlBFI0ce@W.f%U;HJ@kBFIJH  c;KBFI(IJBFMKNHl@CDXUw? Ùã ¦ f%MCBF@kG;B îZBFIJHlB0KNG;G;@ t"t H  U;GcDF~íKNI(@CGwÖKTWH KNMkMCBFGZ? %BQ\_^vGeU;Gv`TBFGÎ p%nTpTp;pa|NÐÖo
Aj;j o#nTo « DFBF@C`aHce@kB(?A@\_^%HJB2U;Gc st"u U;MWJKQj;^9PKNGv`T@C`afiBF@CHceBXIB#BFf%HJ@kiBFG"× R u;u MCUvG;`iWwU;G;f%HJ@ R G;BFGZ@CGZc%@ t BFG]W.@ R GW.M R WBFG@CGv^;BF@CHlBFG m ¯{Ï Ì	 
 r w_PU;I(iBFILWJ\[^;@CBQc%BFG;BE?A@b\[^%HJBFGVU;Gcw PU;IEce@CB`TMkBF@b\[^;BFGV×(ì%BQ\[^;GeUvG;`TBFG~@kB@CG,Aj;j o9nTo{æeo Ue KNMCMkBFGcVc;KNjBF@9@bWH  c;K S DX~KNIÐ? ÙU;G]c? ¦ @kG@k^;IJBFG	KNj]W R MkU;HJBXG"î¬BXIJHJBXG0W.@b\[^0U;GeHlBFI[Wl\_^vBF@bceBXG  @kG"c%BFIwU;G;f%HJ@ R GKNMkBFG0Aj;^ÁPKNG;`a@C`TfiBX@CH R GZ?A@\_^%HJBEU;GcG;BF`a@CB0KQjBXIBF@CGvBFGWBF^;I0PKQ^;G;MC@\_^vBFG)BFIlMbKNU%wKNUew~BF@bWBFG o OBFGvBFIJBFMkM @bWH U;GKQj;^9PKNGv`T@C`	 R GceBXIjBXHJI[Ka\_^%HJBXHJBFG?@b\[^eHlB  BF@CGjewÖKNMkM ceBFI× R u;u MCUvG;`iWwU;G;f%HJ@ R G;BFG t @kHceBFI(G;BXIJ`T@kBwBQWHJDFU]W.HJBXMCMCBXG o ?A@CBgW.BQW$BFIl^KNMkHJBFG,ceBFI(Ý;BFMceBFIj;DF`aM o ceBFI(G;BFIl`T@kBMPK S HEW.@\_^ @ t KN^ t BXGc%BFI´- KNIJHlIJBFB %Ý R \_f. PKQ^;BFIlU;G;`  KNUew ceBFG(w PU;I^ R ^;B st"u U;MbWB w_PUv^;IJBFG]ceBFGOMk@CBQc
siÄut*Äwv ÅNÆ v ÇJÅ !K#_È;Éx!yNaÊÉy{zËG@eÉ[ÌCÌ p'
mÒÑn ²  r ceBQW(Ý R \[f©©ÁBFI t WBFIJf%M PKQIJBFGÎ nF¢e9pa|TÐo ?A@kBQW.BwUvG;feHl@ R GKNMkB"hiHJIlU;feHlU;IEceBFIEÝ;BFMbc%BFIj;MkBF@Cj;HKQU\_^0@CG ceBFIâ*BF@CHlBFIJGÁPKN^;BFIlU;G;`2ceBFI? %^;B R IJ@kB t @kHceBFG	DFUWFPKQHJDFMk@b\[^;BFG0× R IlIJBFMKNHl@CR G]W.B#BFf%HJBFG	KNGvG9PKN^;BXIJGc0KNUewIlBQ\[^eHlBFIJ^KQMCHlBFG o Aj;`TBgW.BF^;BXG  R t ? ?X-  R c%BFMCM;M4PK S HW@b\[^0ce@CB?A@\_^%HJBQKQj;^9PKQG;`T@k`TfiBF@kHceBFIB#BFfeHl@CiBFG0× R u;u MCUvG;`iWwU;G;f%HJ@ R G;BFGKQMCMk`TB t BX@CG0KNMW t R c%BFI[KQHjBFDFBF@\_^vG;BFG o ?A@CBgW jBQc%BFU;HJBXH  c;K S ce@CB É¢(ÉONPÇ(NÉÔÓÉx!  ÆQÉ[Ì¾ ÇNaÈ%Ê&Ê;Ç!   ÆQÉ  íÆÖÅ Nr(FËiÊÔ@eÉ¿XÈG& È%ÊA@eÉ[ÌôÇ ÉR&eÉ ÊA@eÉ Ê I  ÅNÆQÉ ÊAlÅiÈE*8NaËiÊÕM&iÈ/JÅÖÇbËiÊìÅ % ÅiÊ& o ?@CBQW@bWHBF@CG ~@\_^%HJ@k`TBQWIl`TBFj;G;@W  ceBFG;Gc;KaceU;I[\[^ BFILWJ\[^;BF@kGeHBF@CGvB"IJ~BF@CHlBFIJUvG;`ceBQWEÝ R I t KNMC@W t U t KQUew KNMkMC`TB t BF@CGvBFIJB ^KTWBFG;ILKNU t f R Ge`aU;I[KQHJ@ R G;BFG t PR `TMk@b\[^  ~@kBW@CB@ t G9PKT\[^W.HlBFG×(K u @CHJBXMjBFHlI[Ka\_^%HJBFH~@kI[c o
B t BXIJfiBFGW~B IJH W.@kGc~BX@CHJBXIJ^;@kG0ce@CBWH[KNIlfiBFGYAG%HJBXI[WJ\[^;@kBQceBc%BFIiBFI[Wl\_^;@kBQceBFGvBFG  R ceBXMCMCBU;G%HJBFIlBF@CG]KNGceBXI ä BF@%?- @bWHxBF@kG;BBX^;BFI t R ceBXI[KNHlB?A@\_^%HJB U;Gc st"u U;MbWlKNj;^9PKQG;`T@k`TfiBF@kHDFUBFIlfiBFG;G;BFG  ~ R jBF@9ce@kB(B#BFfeHl@CiBFG	× R u;u MCU;G;`W4wU;GvfeHl@ R GvBFGìw_PU;I st"u U;MbWBAU;G%HJBXIJ^KQMCjceBgWÝ;BFI t @ st0u U;MW.BQW0KNG;G PKN^;BFIlGc f R GW.HLKNG%HW@CGc oAst OBF`aBFGWJKQHJD cvKNDFU DFBF@k`TBFG ce@CBZ? ?X-Ý;BFMbc%BFIBX@CG;B,W.BF^;I	W.HLKNIlfiBZAj;^ PKQG;`T@k`TfiBF@kH@kG ceBFI	?A@b\[^eHlBU;G]c GvBFIJ`a@CB o ?ABFG × R G%HJILKTWHc;KQDFU j;@CMceBFG2ce@CB?ÖÝìB *BXfeHl@CiBFG2× R u;u MkU;G;`iWwU;G;f%HJ@ R G;BFG  ~ R GKT\[^ fiBF@CGvBGvBFG;G;BFG]W.~BXIJHJB?A@\_^%HJBQKQj;^ PKQG;`T@k`TfiBF@kHU;Gc"G%U;IBF@kG;B(`TBFIl@CG;`aB st"u U;MbWlKNj;^ PKQG;`T@k`TfiBF@kHDFUBFIJfiBFGvG;BFG"@W.H o
î@CI ce@W.f%U;HJ@kBFIJBFGVGeUvGZce@CB2Ý]ILKN`aB  ~@CB2ce@CBEiBFI[Wl\_^v@CBQceBXG;BFG R ceBXMCMCB2ce@CB2×BFIJG t KNHJBXIJ@CBXBF@C`TBXGWJ\[^KgwHlBFG  ~@CB0c%@CB0GeU;f%MCBgKNIJB"}U]W.H[KQGc;W`TMCBX@b\[^eU;Gv`ìUvGc¬c%@CB	 GvBF`T@kBQKNj;^ÁPKNG;`a@C`TfiBX@CH(ceBgWh%\[^;IQPR ce@CGv`TBFI#PKFiU;@kTKQMCBFG%HJBXG R u HJ@WJ\[^;BFG  R HJBFG%HJ@KNMWdjBFBX@CGEDU]WJW.BXG o â*BFHlDFHJBXIJBQWBFIl`T@CjvH W.@\_^t @kHJ^;@kMwBBF@kG;BFIG;@\_^%HJIlBFMbKQHJ@C%@bWHJ@kWJ\[^;BFG0BQceUvfeHl@ R GVceBXI?A@CILKT\_vOAMkBF@b\[^%U;G;`  ce@CBEce@kB(?A@kI[KT\[OMCBF@\_^%U;G;`EKQUew9BF@CGvBceBXIAh%\[^;IQPR ce@CGv`TBFI;OMCBF@\_^%U;G;` t @kHBF@kG;B t }BXGeHlI[KNMÑ U;G]cìh u @kGe%KQ^;G R HJBFG%HJ@KNMEPKFiU;@kTKQMCBFG%HJB Ý R I t jvIJ@CGv`TH o ?BFIì}BXGeHlI[KNMKNG%HJBF@kMceBQW  R HlBFGeHl@bKQMbWMC@kBwBFIlH c;KQG;Gc;KaWW R `TBFG]KNG;G%HJBh©\_^;IgPR ce@kG;`TBXI.#PK'F©Uv@CaKNMkBFGeHlB  R HJBXGeHl@bKNMÎ peni9pape « |TÐÖ cvKTWKQUew`TIlU;Gc  R GAjW R I u HJ@ R G@kG"@CGvBFMbKaW.HJ@WJ\[^;BFG×(KQG9PKNMkBFG@ o KQMCMk` o f R t"u MkBF0W.BF@kGfTKQG;G o @kHceB t R u Hl@bWJ\[^;BFG R ceBFMkM;~@CILcc%@CBBFMbKaW.HJ@WJ\[^;B.U;feMkB R G%%×BFIJGhiHlIJBFU;UvG;`(jBgWJ\[^;IJ@kBFjBFG  U;G]cyBQW~@kI[c0c;KN^;BXI@CGAGvMCBF^;G%U;G;`,KNG ce@CB)S u Hl@Cf KQMbWh%\[^;IgPR ce@kG;`TBFI#PK'F©U;@kaKNMCBXGeHlBQW R u HJ@WJ\[^;BQW  R HJBFG%HJ@KNMjBFDFBF@\_^vG;BFH ost w R MC`aBFGceBXG~@CI[cG%U;I(ceBFIdBQKQMCHlBF@CM ceBQW R u HJ@bWl\_^vBFG  R HlBFG%HJ@bKQMbWAjBFHlI[Ka\_^%HJBFH ceBFIw R MC`aBFGceB OBQW.HLKNMkHKNG;@ t"t H
Ö­×ÙØ Ã m Æ rïØÚ ª Ù m  rM4 Æ3 ª ¦ m  r=4
ª ¤Ù m  r9Ú ª ¤¦ m  rp 3 Õ mJnTo « æ rs G Aj;j o nToB W@CGc ce@CB }UWH[KNG]c;W.`aMCBF@\_^%U;G;`  KNMW R ce@CB?A@\_^%HJBQKQj;^9PKQG;`T@k`TfiBF@kH"ceBXI@kG;ceU;Gv`iW.BXG;BFIJ`a@CBÚP.AU;f%MCB R G  UvGc c;KTW R u Hl@bWl\_^;B  R HlBFGeHl@bKQM  KNMW R ce@CBG;BXIJ`T@kBQKNjv^9PKNG;`a@C`afiBF@CHceBQWhHJIJBXU u R HJBXGeHl@bKNMW  c;KNIl`TBQWHJBFMkMCH o }U t BFIl`TMCBX@b\[^¬@W.H G R \[^c;KTW B t"u @kIJ@WJ\[^;B R u Hl@bWl\_^;B R HJBFG%HJ@KNM R GÎ- K t KBFHíKNM o ÎÏ« ¨FÐ cvKNIJ`aBQW.HlBFMCMkH o ?ABFIgBFIJ`aMCBF@\_^0ce@kBQW.BXIOIgPRTS BXGìDXBF@C`aHc%BFU;HJMC@\_^  c;K S HlI R HJD c%BFI u Il@CG;DF@ u @CBXMCMCBXG"YAG%HJBXI[WJ\[^;@kBQceB@kGceBFGB *BXfeHl@CiBFGV× R u;u MCU;G;`W4wU;GvfeHl@ R G;BFG0c%@CBA}U]W.H[KQGc;W`TMCBX@b\[^eU;Gv`  BF@CG;BXI[W.BX@CH[W  U;Gc c;KaW R u Hl@bWJ\[^;B  R HlBFGeHl@bKQM  KNGceBXIJBFILW.BF@kH[W   R GceBFI î KQ^;MceBFI  KNILK t BXHJIJ@W.@kBFIJU;Gv` t BX@bW.HIJBXMbKNHl@C t R ceBXI[KNHdKNj;^9PKQG;`TBXG o ?A@kBQWAMk@CBF`aHU;G%HJBFIKNG]ceBFIJB t c;KQI[KQG  c;K S W R ~ R ^;M*@kGceBFI}UWH[KQGc;W.`aMCBF@\_^%U;G;`  OMC` omJnTo{pen r  KQMbWKQU\_^0@CG ceB tR u HJ@bWl\_^vBFG  R HJBFG%HJ@KNM  OMC` omlnTo « æ r  ce@kB?A@#BFIlBFG;D" R GhifaKNMKNI U;G]cÁBFfeH R IwBFMbcZKNUewHlIJBFHJBXG  W R c;K S W@b\[^YAG%HJBFILWJ\[^;@CBgceB(@CGceBFIB#BFf%HJ@kiBFGîZBQ\[^W.BXMC~@CIlfeUvG;`DXU t `aIQPRTS HJBFG BF@CM`TBX`TBFGWBF@CHl@C`EKNU%w^;BFjBFG o ?KN^;BXIBXI[WJ\[^;BF@kGeH ce@CBB#BFf%HJ@CiBKaWJWBce@kBA`aBFBF@k`TG;BFHlBOIgPRTS B DFU tBFIJ`aMCBF@\_^iBFI[Wl\_^;@kBQceBFGvBFI(B#BFfeHl@CiBFI îZBQ\[^W.BXMC~@CIlfeUvG;`TBFGDFUWBF@CG o ?@CBQWBFIì}U]WJK t	t BFG;
pT|  Å#ÇÉ[Ì siÄ ÉlË [ÉÖÇÆ"!  É$# ÉJÆ"!  _É_Ç%FÈeÊ'&)(FËiÊ  ÉÊ+* Å.É Ç É
0
Û
0.1 0.2 0.3 0.4
ρ [fmÜ −3]
−20
0
20
40
E
/A
 [M
eV
]
DB−HM
DB−F
DDH
NL2
0
Ý
250Þ 500Ý 750Þ 1000Ý
E lab  [MeV]
−50
0
50
100
R
e 
U
op
t  
[M
eV
]
$ßAßAàºáâEã+äAåæç  ä Q ÈTÆÖÅiÊA@NÆx&TÌCÉ Ç!  ÈeÊ&èÌÑÇbÊNFÆÈ%ÊA@ËéÇÆ"!  ÉJÆ I Ë.É Ê/ÇbÅTÌ$[Éx!  bÆ  È/¡@iÇ É&TÌCÉ Ç!  É ÊêzËG@eÉ[ÌCÌCÉÀ¾Ç ÉVÇbÊw¶{%·% ÄCsiÄut ÆXË ¾Ç É  È/,@iÅNÆ,ë2ì´ KzËG@eÉ[ÌCÌ1¿XÈ/* LÉR&TÌCÉ Ç! Ä_v Ç É  *¡%[ËTÌkÉÇbÊT@eÉy_Éx!  É ÊÇB&ÈE´&eÉy%É ÊÎ@iÅNÆÉ*$#Ç ÇÆ"!  ÉíËéÇÆ"!  É I ËÉ ÊEÖÇbÅTÌ/&eÉ* ÅÒí(Å * ÅÉÅTÌ Ä  t=îQÄ
ïéð ä+å»ñ·òxåàß+ó±ôÒàöõ ïrð ãéôgâEñ·÷ø-2ãAåñ·ä ïAù áºóOúû ð ä,- ù  ñí ï ñ ù òOñ·÷ÎÏ« ÛQÐ â ð ôýüþãAò±Xàñ"áóOñ"àáõ ï ñ·ä;ôÒÿ+ôÒóxñ·÷,ñ2à÷ $òxãAäéâEú"ãéôÒó ð äéâ,åàºáó  ù ä ð õ ï ü ù áºåñ·äéâ/ñ(_ñ"á ð óxà ù ä>ú  àôOõ ï ñ·äÇâEñ·òCæû=ñ·àáöõ ï ñ·ä´äAñ·òOå'àñ ð ä,âEñ"òÝAñ·òO÷,àû%× ð ä/óOñ ¦ G 	=ã+äéâTâ/ñ·ò
1àä âEãAäAå ôÒñ·äAñ"òOåàºñAò ù  ñ·àºáõ ï ñ·äCßéñGôÒóxñ ï ó ä
ª ¦ 4 ;  ¤  4 ú < ¤ ï¨
  ï Æ  ¨ ÙRÂÒÃ  4:3 Õ  æç «T«

1ñ·à ù òOå'ñ·åñ"ß½ñ"äAñ·ä
1àäéâEã+äAå ôÄñ·äAñ·òxåàñ¡ñ"äEóxäAà÷,÷¡óg÷ ð ä ð ãéôCâEñ·ò
1ñ·ú·àºñ ï ãAäAå  æç «T« Mâ ð"!ñ·àäôÄó ð ò# ñGôX±ñ$#/ó ù òÄüRñ·áâª%»÷,àºó$ñ"àäAñ·ò&#Eáºñ·àäAñ"òOñ·äÔñ('¸ñ$#Eóxà) ñ·ä+* ð ôxôÒñ ú <  ñ·òxßAãAäéâ/ñ·äàôÄó$ãAäéâÁã+÷,åñ$# ñ ï òOó"ç-,$àñ0îñ·òOóxñ. ù ä ú < ãAäéâÁãAä ââ/ñ·ò/ ñ$#Eó ù òxàñ·áºáñ·äZ× ù 0AáãAä+å ôZüRã+ä1#Eóxà ù ä?2%CôÒàºäéâ>àºä3 ð ß½ñ"ááñHæ'ç54 ð ãEüRå'ñ·áàöôÒóOñ"ó·ç6, ð ôXôOõ ï  ð õ ï ñ/,7
8ÖÝ±ñ$#/ó ù òÒüRñ·áöâÎ94:4 Ð ñ·àöôÒó2ô ù ÷,àºóâEàñCå'òGþù ôxôÒñ·òxñCñ('¸ñ$#Eóxà) ñ/* ð ôOôÄñ; ñ"òOåáºàõ ï ñ·äH÷,àóµâEñ·ä ð ä âEñ·òOñ"äÝµþð ááºñ·ä ð ãEüxç
ñ('­çeîñGõ ï ôÒñ·á  àò<#EãAä+å ,&
8Ý ,&
8-7* ,7,X-ú < ² 3 = ç5>@? = ç TÛ = ç ?2% Ï Ì	 
 æ$4Eç æ æ"? ç «? æ Û ç5>
 ð ßéñ·ááºñÎæç54 ä ®½¢(ÉxNGÇ(QÉzÅNÆ[ÆQÉ È%ÊA@  Ë ÌÑÈ%Ê&NÆ  È%ÊNGÖÇbËiÊ @eÉJÆ LÉONGÖË   É[Ì @eÉJÆVÇbÊw@iÇ*É ÊiÆXÇ ËiÊ©Æ ÌÑËNÆQÉ Ê)®íÇbÊ  É ÇÉ Ê ¯±3BA ² « ³   È/C(NÉJÆ"!  Ç Éx@eÉ ÊÉ I Å JÅ *ÉÇÆXÇ ÉyÈ%Ê&eÉ Ê,   s   QÄ
* ð ä  àòâTâ ðGï ñ·ò±ñ·ò  ð òxóOñ·äCEâ ð"! â/àñGôÄñED$äEóxñ·òôxõ ï àñGâEñgú  àôxõ ï ñ·äHâEñ·äF ñ·òôOõ ï àñPâEñ·äAñ·äG* ù 8âEñ·áºáñ·äÎàäÀâEñ·òXñH'ñI#Eóxà) ñ·äJ* ð ôOôÄñ¡ßAú  ç¸âEñ·ò&K_ñ$+ãAáôÄà ù äÀâEñGô$ä/ã1#/áñ ð òOñ·ä3*)àºóOóOñ"á üRñ·áöâEñGôañ"àäAñ
siÄut*Äwv ÅNÆ v ÇJÅ !K#_È;Éx!yNaÊÉy{zËG@eÉ[ÌCÌ 4@?
 àõ ï óOàå'ñK ù ááñCàºäâEñ·ò&
1ñGôxõ ï òxñ·àß+ãAäAåHâEñ·òLK_ñ ð #Eóxà ù äéôOâEÿ/ä ð ÷,à)#HàäNM/õ ï  ñ"òOà ù äAñ·ä1# ù ááºàôÒà ù 8äAñ·ä:ôOAàºñ·áñ·ä:ô ù áºáóxñ·ä=ç	* ð äw÷Hã !ð ááñ"òâEàºäAå ôCä ù õ ï ßéñ ð õ ï óOñ·äCýâ ð"! ñGô»ôÄàõ ïwï àñ"ò»ãA÷ âEàñ

1ñGôxõ ï òxñ·àß+ãAäAåJ ù äP 2òxãAäéâEú·ã ôÒó ð äéâAôQ# ñ·òOäA÷ ð óOñ"òOàñ»ûñ"àäAñÇôOõ ïéð òÄüRñ"ÝAñ·òx÷,à û©×XãAåñ·áMû ïéð ä18âEñ·áºó·çRäSMõ ï  ñ·òxà ù äAñ·ä1# ù ááàöôÒà ù äAñ·äÐâ ð å'ñ·åñ·ä ï ð ó´÷ ð äCñGôý÷,àºó ïAù õ ïéð ä+åñ·òxñ·åóxñ·ò´ãAäéâ ï ñ·àôxôÒñ·ò×/*ú·ã¡óxãAä-'âEàñµôÒàõ ï  ñ·àóMñ·ä/óÒüRñ·òxäEó- ù ÷ió ï ñ·òO÷ ù âEÿEä ð ÷,àöõ·ô ï ñ"äT 2áñ·àöõ ï å'ñ  àõ ï óßéñ(Uéäéâ/ñ·ó$ àñ  àºòä ù õ ï ôÄñ ï ñ·ä  ñ"òâEñ·ä ç6,$àñ ï àñ·ò2âEàöôO#/ãAóOàºñ·òOóxñ·äJD$ä/óOñ"òôOõ ï àºñGâEñ{ô ù ü ù òOó ð ãEüaâEÿEä ð ÷,à8ôOõ ï ñVM àºóOã ð óOà ù äAñ·ä àäWM/õ ï  ñ·òOà ù äAñ"ä1# ù áºáàôÄà ù äAñ·ä ú·ã þãAßéñ·òxóOò ð åñ·äC$àôÄóÎâ ðGï ñ·òX# ñ"àäAñGô  ñ·å ôóOòxà)/à ð áç, ðï ñ·ò$ñ"òôOõ ï ñ·àºäEó±ñ·àºäAñ/
1ñ·ò'þãéõ #AôÄàõ ï óxàåã+äAå/ ù äÔ.$àõ ï óOåáºñ·àõ ï åñ  àöõ ï óôÒñ('¸ñ$#/óOñ·ä ð ãEüâEñ·òY
 ð ôÒàöôTâEñ"ò¡äEã1#/áñ ð òOñ"äZM ñ·áßéôÄóOñ·ä+ñ·òOå'àñ  àöõ ï óOàºå1  ñ·äAä ÷ ð äwú"ã1 ñ·òOáZþð ôxôÒàå'ñ3[$ãéôOô ð å'ñ·äþãAßéñ·òrâEàñX\éã ôÒó ð äéâAôÄåáñ"àõ ï ãAä+å ð ã ôSM/õ ï  ñ"òOà ù äAñ·ä1# ù ááºàôÒà ù äAñ·äñ·òxú·àñ·áºñ·ä  àáºáç-,2àñGôCàôÒórâEàñÝAò ð åñGôÄóOñ·áºáãAäAåHâ/ñGô1äMþð õ ï ôÄóOñ·äV× ð AàºóOñ·áöôç
] ^`_ a-bdcfe g
h i cfjkbVa-lmc cfnpo qrcfe-s a	tVjvu w xyczw {V|u t
} n~oms cftVaw czw jmee	a	qNaw cw
,$àñ{òOñ·á ð óOàEàöôÒóxàôOõ ï ñ2÷,à)#/ò ù ôO# ù Aàôxõ ï ñE,&
~ ï ñ ù òxàñCàôÄó1ä/ãA÷,ñ·òxàôxõ ïHð ãEü  ñ·ä âEàå¡ãAä â>â ðï ñ·òßAàô ï ñ·ãAóxñXä/ãAò ð ãEü­ñ·àºäJàâ/ñ ð áºàôÒàºñ·òOóxñGô ·ãAäAñ·ä âEáàöõ ïHð ãéôÒå'ñGâEñ ï ä/óOñPôXàºñ·áóxñ·àáöõ ï ñ"äéôÒÿ+ôÒóxñ·÷ ð ä18åñ  ð äéâ/ó  ù òâ/ñ·ä-AãAäéâ,ú  ð ò ð ãEüXñ·òOä+÷ ð óxñ·òOàºñ  ;*d­ßéñ·àZ = ù âEñ·òEB = ¸âç ï ç ð ãEüR÷.AãAáöôÒò ð ãA÷.# ù äUéåã+ò ð óxà ù äAñ·äHñ·àäAñ"òCþð F ãAàºáàß+òOàñ"òOóOñ"ä.Añ·òx÷,à ûÐã+åñ·áç@,$àñPô1àôÒó´0ÄñPâ ù õ ï ôÒñ ï ò
 ñ·òôxõ ï àñGâEñ"ä; ù ä¡âEñ"÷  ð ôý÷ ð äàäYM/õ ï  ñ"òOà ù äAñ·ä1# ù ááºàôÒà ù äAñ"ä ð ä/óOòxà'¸ó·ç:
1ñ·à6M/õ ï  ñ"òOà ù äAñ·ä18
# ù áºáàôÄà ù äAñ·ä ïéð äéâEñ·áºó1ñGôgôÒàõ ï ãA÷ñ"àä ïAù õ ï ð äAå'ñ·òOñ·å'óOñGô{àñ·áºóOñ·àºáõ ï ñ·ä ôÒÿ+ôÒóOñ"÷ ßéñ·àéñ·ä âEáàöõ ï ñ"ò
 ñ"÷.éñ·ò ð óOãAòI â ð ôgôÒàöõ ï þãAßéñ·ò  ñ·àºóOñ&[$ßéôxõ ï ä+àóOóxñ2âEñ·òM/õ ï  ñ·òOà ù äAñ"ä1# ù áºáàôÄà ù ä  ñ·àó±ñ·ä/óÒüRñ"òOä/ó
 ù ÷kó ï ñ·òx÷ ù âEÿ/ä ð ÷,àöôOõ ï ñä 2áñ"àõ ï åñ  àöõ ï óXßéñ(Uéä âEñ·ó·ç,2ñ·ò¡á ù # ð áñJ ïéð ôÒñ·ä+ò ð ã+÷  ñ·àõ ï ó
 ù äñ·àäAñ"ò±þð F ãAàºáàß+òOàñ"òOóOñ"ä/ ù äUéå'ãAò ð óOà ù ä- â¸ç ï ç·ñ·àºäAñ·ò=á ù # ð áºñ·ä ñ"òO÷,à8XãAå'ñ·áôÒó ð ò<# ð ß»ãAä âàôÄóþã+ß½ñ"ò\éñ·àºóôO# ð áñ·äY ñ·òOå'áñ·àöõ ï ß ð ò´÷,àóqâEñ·òK_ñ ð #/óOà ù äéôÒú"ñ·àó ð ä+àô ù óOò ù =ç0RZ÷`K ðï ÷,ñ·ä¡ñ·àºäAñ·ò
# ù äéôÄàôÄóOñ·ä/óOñ·äY
1ñPôOõ ï òOñ·àºßAãAäAå{÷wþãéôOôÄóOñ·äÇâEñ·÷Çú·ãEü ù áºåñµâEàñ ùï ä+ñ ï àäY# ù ÷Aáñ$/ñ·äF 2òOãAä âEåáºñ·à)8õ ï ãAäAå'ñ·äHâEñ·ò,7
P ï ñ ù òOàºñ@@ $áºåä=ç  æç54:"8xæç4/ôÒà÷HãAáºó ð ä÷,àóMñ·àºäAñ·ò#EàºäAñ·óOàöôOõ ï ñ·äG ï ñ ù òxàñü þãAò{âEàñGqä/ó  àõ #EáºãAäAårâEñGô2.$àõ ï óxåáºñ·àõ ï åñ  àõ ï óôOôÄÿAôÄóOñ·÷Çô´åñ·á þù ôÄó  ñ·òâEñ"ä=ç2´àºäâEñ·ò ð òxóOàå'ñGô
´ò ù å'ò ð ÷,÷kàôÄó ð áºáñ·òâEàäAå ô»òOñGõ ï ñ·ä/óOñPõ ï ä+àôOõ ï äAàöõ ï ó¡òOñ ð áàöôÒàñ"òOß ð ò·ç	±ô»å'àßAóÇâEñ·òxú·ñ·àóñ·òôÄóOñ
[$äéô þð óOú"ñ8àºäÎâEàºñGôÒñ·òK_àöõ ï óOã+äAå1/àäéâEñ"÷ âEñ"ò# ù  ð òOà ð äEóxñ/ ð ãAáàûASEéñ·ò ð ó ù ò1ü þã+ò2.$àõ ï óxåáºñ·àõ ï 8åñ  àöõ ï óôÄú·ãéôÄó þð ä âEñ ð 0Aò ù /à÷ ð óOà)ßéñ·òOñPõ ï ä+ñ·ó  ù òâEñ·ä àôÒó¡ £¢¥¤¦ç	´àºäAñJ´ò  ñ·àóxñ·òOãAä+åâEñ·ò

1òOãAñPõ§#/äAñ·ò& ï ñ ù òOàñ ð ã/ü2àâEñ ð áàöôÒàñ"òOóOñG¨$àõ ï óOåáºñ·àõ ï å'ñ  àõ ï óôQ# ù äUéåãAò ð óxà ù ä+ñ·ä  ãAòâ/ñTßAàöôO8ï ñ·òäEãAòF ù ä6âEñ·òYþã+ßAàäAå'ñ·òÒû0 2òOã11éñÎñ·ä/ó  àõ # ñ·áóI ð ááñ"òâEàºäAå ô ð ãEü{äAàõ ï óOòOñ"á ð óxà)/àôÄóOàôxõ ï ñò

 ð ôÄàô/ 9 = ¦ç
, ðï ñ·ò  ãAòâEñ1ñ·àºäAñ±äMþðï ñ·òOãAä+å ô  ñ·àôÄñE[$ä  ñ·äéâ/ãAäAå{âEñ·ò,7
V ï ñ ù òOàºñ ð ã/ü-M/õ ï  ñ·òOà ù äAñ·ä0# ù á)8áàöôÒà ù äAñ·äJ ù òxåñGôxõ ï á ð å'ñ·ä 94:>©4?$¦«ª2M àñCßéñGôÄóOñ ï óXâ ð òOàºä-éâ ð! âEñ"ò ð äAàô ù óOò ù éñY ïéð ôÄñ·äAò ð ãA÷àä¡ñ·àºäEü ð õ ï ñ·ò-¬ñ·àöôÒñ ð ò ð ÷Çñ·óOòxàôÒàºñ·òOó  àºòâ2'ô ù â ð! ñ·àäAñ ®­®¯<°(±0²³´°®µ¶²@·  ù äY,7
¸´òOå'ñ·ßAäAàöôO8ôÒñ·äÎüþãAò2òOã ï ñ"äéâEñF/* ð ãEügâEàºñGôÒñGR÷.AãAáöôÒò ð ãA÷.# ù äUéåã+ò ð óxà ù äAñ·ä,÷þù åáºàõ ï àôÄó·ç©, ð  àºò$àº÷
 ù òxàåñ"äJ ð AàºóOñ·á¸åñGôÄñ ï ñ·ä ï ð ßéñ·ä-éâ ð! âEàñL,7
~Añ·áâEñ"ò1äAàöõ ï ógôÒñ ï òµôÒó ð ò# ù äÔâEñ·ò,$àõ ï óxñð ß ï þð äAå'ñ·ä-éñ·òôxõ ï ñ"àä/óâEàºñGôÒñ/	/óOò ð  ù á ð óOà ù ä3 ñ·òOóxòOñ·óxß ð ò"ç
1¹ s ¹Vº²³³´µ@ µ¼»H¯§»§·A@»;º{zKë °"½6»H¯(¾·¿w<Àýë$zH 4:¤
RäèâEàºñGôÒñ"÷Á ð +àóOñ"á  ù áºáñ·ä  àºò,âEàºñGôÒñJ# ù  ð òxà ð ä/óOñ3´ò  ñ·àóxñ·òOã+äAåâEñGôY,7
* ù âEñ"ááô ð ãEüüyþãAòM/õ ï  ñ·òOà ù äAñ"ä1# ù áºáàôÄà ù äAñ·ä6óÄÿAàôxõ ï ñ+¨$àõ ï óOåáºñ·àõ ï å'ñ  àõ ï óôQ# ù äUéåãAò ð óxà ù ä+ñ·äèâEàöôO#/ãAóOàºñ$8òOñ"ä=ç6±ô  ñ·òâEñ·äÔâEàºñÂ 2òxãAäéâEú+þã+åñHâEñGô ù òO÷ ð áàôÄ÷Tã ôaåñ"÷þð"! âEñ"ä[$òxß½ñ"àóOñ"äÃ ù ä3Ä´çÅM ñ ï äñ·ó ð áç 94>164@?¦´â ð òOå'ñGôÒóxñ·ááºó·ç1¬èàºò$ßéñ·å'àäAäAñ"äâ ð ß½ñ"àý÷,àºóâEñ"òXô ù åñ"ä ð äAä/óOñ"ä N:²³)³´µ@ µ¼»§¯§»H·A@»§·
ºF»H¯H·1ÆF°®Q»H¯Hµ¼»ë °"½6»H¯H¾·:¿<Àýë$zH QÇ ù ááºàâEàºäAåJÈÎãéõáñ ð ò/É ð óxóOñ·ò ð 1Aò ù /à÷ ð óOà ù ä2/  ù 8ä ð õ ï âEñ·ò ð äAàöô ù óxò ù ½ñER÷.+ãAáôÄò ð ã+÷âEãAòõ ï ú  ñ·à ôÒàöõ ï âEãAòõ ï âEòxàäAå'ñ·äéâEñ/*>û1M óOòGþù ÷,ñ´ûâ ð ôô ù åñ·ä ð äAä/óOñ4Pû0M óOò ù ÷Tû0M ÿ+ôÒóOñ"÷iû ð 0Aò ù /à÷,àºñ·òOó  àºòâç[$ä ôOõ ï áàºñ ! ñ·ä â  àòâ ð ãEüqâEàñ& ù ä18ôÒóxòOã1#/óOà ù ä âEñ·òG,7
aû1M ñ·áßéôÄóOñ·ä+ñ·òOå'àñ·äàä âEñ·òYÊ¨7*>û ù äUéåã+ò ð óxà ù ä äMþðGï ñ·ò»ñ"àäAå'ñ·å ð äAåñ·äCßéñ$ ù ò ð ÷´äéâEñrâEàñGôÄñGô ð Aàóxñ·áôâEàºñqòxåñ·ß+äAàôxôÒñ/ ù òxåñGôÄóOñ·áºáó  ñ·òâ/ñ·ä=ç
RäâEñ·ò&[$òOßéñ·àºó ù äNÄ´çM ñ ï äñ·ó ð áç	 Ë4>1©4?¦  ãAòâ/ñ·äN,7
aû´òxåñ·ßAä+àôOôÄñS ù äN
Xç½óxñ·ò&Ì ðð òãAäéâNKCç* ð á Déàºñ·ó{âEàôQ#EãAóxàñ·òxó$ã+äéâÀüRñ"òOäAñ·ò  ãAòâEñÇâEñ·ò ù òx÷ ð áºàôÄ÷Tãéô1ä/ãAòXüyþãAòôÒÿ/÷,÷,ñ"óOòOà´8ôOõ ï ñ4Pû0M óOò ù ÷kR÷.AãAáöôÒò ð ãA÷.# ù äUéå'ãAò ð óOà ù äAñ·ä ð äAå'ñ  ð äéâEó"ç2Ì$àºñ·ò  àºòâÎñ·àäAñLqò  ñ·àºóOñ·òxãAäAåâEñ·òÊ¨7*>û¨ þðï ñ"òOãAäAå ð ã/üéãAäéôÄÿE÷,÷Çñ·óOòxàôOõ ï ñ	4·û1M óxò ù ÷zR÷.AãAáöôÒò ð ãA÷.# ù äUéåã+ò ð óxà ù äAñ·äXñ·àºä18åñü þã ï òOó"ç@,$ñGô  ñ·àºóOñ·òxñ·ä  ñ·òâ/ñ·ä¡äAñ·ßéñ·äÇâEñ·äY,7
aû, ð óxñ·äY ù ä¡óOñ"òÌ ðð ò±ãAäéâY* ð á D àñ·ó  ,7
8
Ì7*d ð ãéõ ï âEàºñ ð äéâ/ñ·òOñ·äÎàº÷ ù òOàºåñ·ä¡ ð Aàóxñ·áñ"ò  þðï äEóxñ·äJ* ù âEñ·áºáñ  ,7
8«5,7,&Ì;´àºäÎâEàñ
,$àöôO#/ãéôOôÄà ù äÔñ·àä/ßéñ·ú ù åñ·ä=ç
Í.Î$Ï Ð ÑSÒÒÓÔÓ$Õ&ÖÕ/×Ô3ÕØÐ Ù ÚÛ ÜÝÂÞ Õ&Öß×3à áãâ`Û Ù ä
,$àºñ
1ñPôOõ ï òOñ·àºßAãAäAå ù äóÒÿAàöôOõ ï ñ·ä/¨$àöõ ï óOå'áñ·àöõ ï åñ  àöõ ï óôÒñ('¸ñ$# óxñ·ä$àºäâEñ·ò	M/õ ï  ñ·òOà ù äAñ"ä1# ù á8áàöôÒà ù ä,ñ·òÄü ù áºåóâ ð âEãAòõ ï Eâ ð"! âEñ·ògá ù # ð áñ/R÷.+ãAáôÄò ð ã+÷ âEãAòõ ï ú  ñ·à¸ôÄàõ ï âEãAòõ ï â/òOàä+åñ·äéâ/ñ@þð F ãAàºáàß+òOàñ"òOóOñY/*>û0M óOòPþù ÷,ñ,ßéñ·à ñ"÷.éñ·ò ð óOãAòGy = *)ñ$å ð ò ð ÷,ñ·óxòOàöôÒàñ"òOó  àòâç	,$àºñ$8ôÒñ ù äUéåãAò ð óxà ù ä  àòâ ð áô# ù ááàöâEàñ"òOñ·äéâ/ñ7/*  õ ù ááºàâEàºäAå»ä/ãéõáºñ ð òg÷ ð óxóOñ·òI1Ê¨7*d±ßAú  ç
4Pû0M óOò ù ÷M ÿ+ôÒóxñ·÷ßéñ·ú·ñ·àöõ ï äAñ·ó·çM àä â{üRñ"òOäAñ·òMâ/àñ,$àõ ï óOñ·äCâ/ñ·ò=ßéñ·àâEñ"äSM ãAß ôÒÿ+ôÒóOñ"÷,ñ·äXãAä/óOñ"ò8ôOõ ï àºñGâEáàöõ ï Gô ù  ñ·òâEñ·ä  àò	 ù äTñ"àäAñ·ò ð ôÒÿ/÷,÷,ñ"óOòOàºôxõ ï ñ"äÂÊ¨&*>û ù äU åãAò ð óOà ù äÎôQAòOñPõ ï ñ"ä=ç
,$àºñYqò  ñ·àºóOñ·òxãAäAå ð ãEü ï ñ·àöôOôÒñ.Ê¨&* àôÄó7AòOàºäAú·àAàñ·áºá=÷þù å'áàöõ ï ãAäéâôÄàõ ï ñ·ò ð ãéõ ï ôÒàºäAä ù ááç
R÷ ü ù áåñ"äéâEñ·ä  ñ·òâEñ"ä  àòXãAä ôæÄñPâ ù õ ïð ãEü# ð áóOñY ù äUéåã+ò ð óxà ù äAñ·äwßéñGôxõ ï òPþð ä1# ñ"ä-½ã+äéâüyþãAò  ñ"àóOñ"òOñ´ò  ñ·àºóOñ·òxãAäAåñ"ä ð ãEü ï ñ·àôxôÒñ/Ê¨7*>û ù äUéåã+ò ð óxà ù äAñ·ä. ñ·ò  ñ·àöôÒñ·ä  àò ð ãEüKñüxç
 94:>"¦«éô ù  àñ ð ãEü ð AàºóOñ·áC>Tâ/àñGôÄñ·ò[$òxßéñ·àó"ç
,$àºñ;±ñ·òxóOñ·àºáãAä+å ôZüRã+ä1#Eóxà ù ä)â/ñ·ò7Ê¨7*>û ù äUéåã+ò ð óxà ù äôÒñ·óxú·ó2ôÒàöõ ïÔð ã ôXâEñ·ò/M ã1éñ·ò< ù ôÒàºóOà ù äú  ñ·àñ·ò&# ð áóxñ·òFAñ·òx÷,à ûqáºáà´éô ù àâ/ñ  ôÄàñ ï ñ.[$ä ïéð äAåN
Xçºæ"2ú·ãéô ð ÷,÷Çñ·ä-  ñ·áöõ ï ñHâ/ãAòõ ï à ï òOñ
M óxòGþù ÷HãAäAå ôÒå'ñGôOõ ï  àºäéâEàºå# ñ·àºóOñ·äç6èé ~êèé ² ¨ é ãAäéââEàºñ8àºä ð òOà ð äEóxñ·ä,2àõ ï óxñ·ä ¨ é ìë êíé ê é íßAú  ç6Añ·òx÷,à ûR÷SAã+áôÒñ    Í õ ï ð ò ð #Eóxñ·òOàöôÒàºñ·òOó  ñ·òâEñ·äî:ï A ð <  î:ï ð < -ñ î A «ð <  ò «ó <ïô  <è ç6èï -ñPò «ó <A ô  <è ç6èA  ò «ó ï ô  è ç èï -ñPò «ó A ô  è ç èA  õ  4/çæ,$àºñ¡õ ï ñ·÷,àöôOõ ï ñä¡ ù óxñ·äEóxà ð áñôÒàºäéâ>å'ñ·åñ·ßéñ·äÀâEãAòõ ï âEàññ·äEóôOAòxñGõ ï ñ·äéâEñ"ä>á ù # ð áºñ·ä3Añ·òO÷,àû
´äAñ·òxåàñ"ä
ó <é    ó é   -ñ÷ö í ç íé  ;  A  Í ñ¸ø < A ñPö í ç íé õ
 = º°(±©µ)®Q» ³=1¹w®é¢/»ON®«µ¶ù"»ÀÓr»<ú§½@û» ³ ¾	µ¶¯N"¾·¿»H·  ¾¯$©ú§½+¾»H¯(µ¶²@·6»H·N:²³³´µûIµ¶²@·2»H·
NM1NM2
bb 12
aa 12
f
f
1
2
δf
k
k
x
z
vrel
[$ßAßAàºáâEã+äAå4/çæª ãú§½6»HÆF°®«µûIú§½6» v °@¯ûH®O» ³³´¾·¿k@»H¯kÀýë$zÀK¬HÆ±©¾@³9ûI¯°@¾Æ8N:²@·yÕ¿¥¾¯<°®µ¶²@·@ ¾¯<ú§½w¿"¾»§µ{»H¯HÆFµK®³)³´µ9±1ûI²@µ@»3ú ½0°@¯°N®Q»H¯HµûIµ¼»H¯§®@ ¾¯ú§½@ µ¼»TN³)»§µ¶·ã»H·¿@¯<²Òí»§·PL°³´ü °@ú§½ 
û»H·Ãý é     Í þ ~ÿ é ¤ é    Í ¹
2þãAòCâ/ñ·äN ð áá«â ð"! ôÒàöõ ï âEàñß½ñ"àâEñ·äNAñ·òx÷,à û´ááàéô ù àâEñÇþãAßéñ·òOá ð 1éñ·ä-¸ñ·òOå'àßAóCôÄàõ ï àºäâEñ·òþD$ßéñ·òOá ð 1+ãAäAå ôÄú ù ä+ñ8ñ"àäAñ2ãAä1 ï ÿ+ôÒà)# ð áàôxõ ï ñ;M àºóOã ð óOà ù ä-éâEñ"äAä ï àºñ·ò  àºòâ ð ÷ åáºñ·àõ ï ñ·äÎS2òOóâEñ·òR÷.AãAáöôÒò ð ãA÷ â ù 1éñ·áó±ßéñGôÄñ·óOú·ó"çD$÷øäEã+äÎâEñ·÷` ð ãAáàû´òOàºäAú·à.KñGõ ï äEã+äAåCú·ãTóxò ð åñ·ä-
 àòâÉñ"àä3 ù òOòxñ$#/óOãAòxóOñ·òx÷ñ·àºäAåñüþã ï òOóå'ñ·÷þð! îï A  îï A ñ î  4/ç54 î  ô î ï î A ÷,àºó î ï A ð ã ô 2áºåAç  4/çæ"ç,$ãAòõ ï âEàñGôÄñ·äY[$äéô ð óxú  àºòâ ð ãEü ñ·àäEü ð õ ï ñ¬Áñ·àöôÒñ2ôÄàõ ï ñ·òOå'ñGôÒóxñ·ááºó$â ð"! ôÒñ·áºßéôÒóCàº÷ þD$ßéñ·òxá ð 0Aßéñ·òOñ·àöõ ï â/àñY
1ñGôÄñ·óOú·ã+äAå ôÄú ðï áºñ·ääAàöõ ï óXåò þù! ñ·ò ð áô¡æ,ôÄàäéâçCD$÷âEàñ¨ ù ó ð óxà ù ää+àõ ï óXú"ãV ñ·ò# ù ÷.AáºàúàñòOñ·ä-  àòâ°àº÷ ü ù áå'ñ·äéâEñ·ä âEàºñJ1àáöâEñ  ñ·åå'ñ·á ð ôOôÄñ·ä=ç
´àäAñôOõ ï ñ·÷ ð óOàöôOõ ï ñE, ð òôÒóxñ·ááºãAäAåÇâEñ·ò7Ê¨7*>û ù äUéå'ãAò ð óOà ù ä)àöôÒóàºäX[2ßAß=ç64EçºæXåñ·å'ñ·ßéñ·ä=ç
,$àñPôÒñ3 ù äéôÄóOòOã0#Eóxà ù äêâEñ·òJÊ¨7*>û ù äUéåã+ò ð óxà ù äèàôÒóF# ù  ð òxà ð äEóI±âEñ·äAäêâEàñÔõ ï ñ·÷,àöôOõ ï ñä
 ù óxñ·ä/óOà ð áñrôÒàä âÁâEñHUéäAàóxà ù äéôÒå'ñ·÷þð"! á ù òOñ·ä/óOúPôO# ð á ð òOñYAãAä0#Eóxà ù ä+ñ·ä-éãAäéâ  ñ·àºóOñ·ò ï àäÔàôÒóÐâEàñ
 ð ã+áà û ù òOòxñ$#/óOãAò ð ãEüRåòxãAäéââ/ñ·òJÄ ù òxñ·ä/óOú·àºä ð òxà ð äAú ù ä î ñ"ß½ñ"äEü ð áºáôS# ù  ð òxà ð ä/ó·çEM ù 8÷,àó¡àöôÒóÇâEàñ+ ù äéôÄóOòOã0#Eóxà ù ä âEñ·òJÊ¨7*>û ù äUéå'ãAò ð óOà ù äñ"àäéâEñ"ãAóOàºåÁßéñGôÄóOà÷Ç÷TóI ã+äéâ ãAä18ð ß ï þð äAå'àåX ù ÷ ßéñ·óOò ð õ ï óxñ·óOñ·äNRäAñ"òOóOà ð áöôÒÿ+ôÒóOñ"÷ç1R÷ ü ù áºåñ·ä âEñ·ä  ñ"òâEñ·ä  àò ð ááñ. 2òPþù! ñ"äà÷`M/õ ï  ñ"òAãAä0#EóôÒÿ+ôÒóOñ"÷øâEñ·ò±ßéñ·àöâEñ·äY/*>û1M óxòGþù ÷,ñ@ â ð ô ð áôgæ$4»ßéñ·ú·ñ"àõ ï äAñ·ó  àòâ2 ð ä18åñ·ßéñ·ä ç-,$àñPôÐàöôÒóCâ ð ô æÄñ"äAàå'ñ.
1ñ·ú"ãAå ôxôÒÿ+ôÒóOñ"÷AàäâEñ"÷ âEñ·ò{åñGô ð ÷HóOñF±ñ$#/ó ù òôÒóxò ù ÷
	 ï A âEñ·òÊ¨7*>û ù äUéåã+ò ð óxà ù äX ñ·òôOõ ï  àºäéâEñ·ó	 ï A 	 ï ñ	 A   1æI4 ô  £ ø õ,$àñ3Ê¨7*>û ù äUéåãAò ð óxà ù ä  àºòâ ð áô ù âEã+òõ ï âEòOñ"àRä ð òOà ð äEóxñ·ä¸ ù áºáôÒóPþð äéâ/àå)ßéñGôÄóOàº÷,÷TóIâEãAòõ ï âEàºñ)ßéñ·àâ/ñ·ä~M ãAßéôÄÿAôÄóOñ·÷Tû,$àõ ï óOñ·ä ¨ é ãAäéâ âEàñ3Kñ·á ð óOàEå'ñGôOõ ï  àºäéâEàºå# ñ·àºó ¤ âEñ·ò
1¹1¹ v µ¼»GÀýë$zÀK-» ³´ü§ûH®Q»H·ã»§¯¼¿@µ¼»H· /æ
ßéñ·àâ/ñ·ä3;*>û0M óOò þù ÷,ñ
¨ é  ; ê é è ê èé      ï ô  Aæ ô  ï  A õ  4/ç5@
2þãAòqâEàñ
1ñ·òOñGõ ï ä/ãAäAå2âEñ"òM ñ"áßéôÄóOñ·äAñ"òOåàºñ·ä¡â/ñ·òÊ¨&*>û ù äU åãAò ð óOà ù äHßAò ð ãéõ ï ñ·ä  àòMä ù õ ïñ$Aáàºú·àóxñJ[$ãéôxâEò'þã õ§# ñTüyþã+ò,âEàºñ,$àöõ ï óOñ"äã+äéâZM óxòGþù ÷,ñ ç,$àºñGôÒñÎñ·òxåñ·ßéñ·äêôÒàõ ï â/ãAòõ ï ñ·àäAñåñ"ñ·àå'äAñ·óOñ/\éñ·òxáñ·å'ãAäAåâEñ·ò4Pû0M óOò ù ÷TûR÷.AãAáöôÒò ð ãA÷.# ù äUéåã+ò ð óxà ù ä=ç@,$àºñ7Ì$ñ"òOáñ"àóOã+äAåñ·ä¡ã+äéââEàºñ8ñIAáºàú·àºóOñ·äY[2ãéôOâEò'þãéõ # ñCôÒàºäéâ,à÷[$ä ïéð äAå
Xç54Cú·ã.UéäéâEñ"ä=ç
Í.Î Í  Ó$Õ â`Û Ù Ú"!JÕ;Ò$#&%('Õ;×3Õ7ÖàSÓIÕ;×
,$àºñF,7
aû0M ñ·áß ôÒóOñ"äAñ·òOå'àñYöã+äéâ)âEñ"òOñ·äNÄ ù òOñ·ä/óOúû ù ÷. ù ä+ñ·äEóxñ·ädö*)ãAäéâdö%  ãAòâEñ"äà÷
 ù òxàå'ñ·äF ð +àóOñ"áEàºäS 2áå'ä=ç  æç4¤ ãAäéâ  æ'ç5 = ûÇæç4 ñ·àäAå'ñüyþã ï òxó·ç,$àºñGôÒñ[$ãéôxâEò'þãéõ # ñ±åñ·áºóOñ·ää/ãAòXà÷K_ã ï ñGôÒÿ+ôÒóxñ·÷ âEñ·ò/*wç2D2÷ âEàºñGôÒñEæÄñGâ ù õ ï àºä.æÄñGâEñ·÷Åßéñ·áàºñ·ßAàºåñ·ä+
1ñ·ú·ãAå ôOôÒÿ+ôÒóxñ·÷ð ä+åñ·ßéñ·ä,ú"ãS# þù äAä+ñ·ä-  àñ2ñGô ï àñ·ò±â/ñ·ò ð ááéàôÄó$ ÷ þãéôxôÒñ·äHôÄàñE# ù  ð òOà ð ä/óañ"ò  ñ"àóOñ"òOó  ñ·òâEñ·ä=ç
,$àºñGôýåñPôOõ ï àñ ï ó=ãAä/óOñ·ò´àäEüyþã ï òOãAä+å8ñ"àäAñGô´ò ù æÄñI#Eó ù òô+ è-,  § è-, ô ç è ç , ÷,àó.+ è-, ç ,  = âEñ·ò ð ãEü& ù ÷. ù ä+ñ·äEóxñ·ä ôÒñ·ä1#/òOñPõ ï óXú·ãAò/¢Gû1 2ñGôOõ ï  àäéâEàºå# ñ·àºó7Aò ù æÄàú·àºñ·òOó"ç-´àäAñH÷þù åáàöõ ï ñ
# ù  ð òOà ð ä/óOñJ, ð òôÄóOñ·áºáãAä+åwâEñ"òT±ñ$#/ó ù òÄû1M ñ"áßéôÄóOñ·äAñ"òOåàºñXö è á ð ãAóxñ·ó¡àä÷[$ä ð á ù åàºñ>ú"ãZ 2áºåä=ç æ'ç5¢1æ'ç5:
ö è   Bö%Hç è ñPö/$+ è0,  ,   4/ç9¢ãAäéâÔô ù ÷,àó±üþãAò2âEàñM ñ·áß ôÒóOñ"äAñ·òOå'àñ$# ù ÷. ù äAñ"äEóxñ·äÃö*)21 %31 /
ö*)Ø æ¢ 54  5ö¦  4/ç5@
ö %  ô æ¢ 54  9ç è ÿ è ö¦  4/ç5>@
ö/  ô æ¢  + è0,  è  ,  54  6+ è-,  è ÿ , ö¦ õ  4/ç?:
,$àºñÂM ñ·áßéôÄóOñ·ä+ñ·òOå'àñ$# ù ÷. ù äAñ·ä/óOñ"ä,âEñ"ò7Ê¨7*>û ù äUéåãAò ð óxà ù äVö87 ï A:9)21 % ï  ñ·òâEñ·äÎäEã+äâEãAòõ ï
M ã1éñ·ò< ù ôÒàºóOà ù äâ/ñ·òM ñ"áßéôÄóOñ·äAñ"òOåàºñ·äÎâEñ"ò1ñ·àºäAú·ñ·áºäAñ·äJM ãAßéôÄÿAôÄóOñ·÷,ñö 7 é 9);1 % ãAä/óOñ"òE
1ñ·ò'þãéõ #+ôÒàõ ï 8óOàºåãAä+å,âEñPô ð ãAáºà ûqòxàäAú"à)éô±åñ·ßAàºáâEñ"ó·ç1R÷ ñ"àäAú·ñ"áäAñ·äHá ð ãAóOñ"ä)ôÄàñ
ö 7 ï A9) ð=<?> k @ 4³BA"C ¦ A-D ø <Æ < 2E  îï A 2E=<?> +?() «ð  E=<3>   4/çGF@
ö 7 ï A9% ð=<?> k @ 4³ A"C ¦ A-D îï A BE=<3>  ?2% ð  E=<?>  H2IKJMLON0PGQ-RSUTVRSXW(Y[Z2T\TR:Z.]-R:ZSU^0_`aPcb^d-YGQ-ef^3Zhg$PGRYGSRijRYGkZ2^3Q8]-N0SmlhnoSYp_q`$k(WhRYGkR:Z.TYGrgskYGRZqk5t
4 º°(±©µ)®Q» ³=1¹w®é¢/»vu®«µ¶ù"»ÀÓr»<ú§½@û» ³ ¾	µ¶¯?u"¾·¿»H·  ¾¯$©ú§½+¾»H¯(µ¶²@·6»H·wu:²³³´µûIµ¶²@·2»H·
÷,àó >xzy ø|{    }q~ Ì  ¤  çM ñ·óxú·ó2÷ ð ä î ï A ð ã ô; 2áåAç  4/çæñ·àäCô ù ñ·òOå'àßAóÐôÒàõ ï ü ù áå'ñ·äéâEñM ã1éñ·ò< ù ôÒàºóOà ù äéôZü ù òO÷ üyþãAò{âEàñM ñ·áß ôÒóOñ"äAñ·òOå'àñ$# ù ÷. ù äAñ"äEóxñ·ä
ö 7 ï A9)   <?>  ö*) ï   <3> -ñPö*) A   <3> -ñ@ö*)   <3>   ) ï   <?>  ¨ ) ï 2> -ñ ) A   <3>  ¨ ) A 2> 2ñö )   <3>   4/ç5¤ö87 ï A9%   <?>  ö % ï   <3> 2ñ÷ö % A   <3> 2ñö %   <3>  2% ï   <3>  ¨ % ï    }(-ñ2% A   <3>  ¨ % A    }(-ñ@ö%   <3>    4Eçºæ = 
 ù ß½ñ"àMâEàñ ð ãAáàû
1ñ·àºóOò þð åñ@ö );1 %   <3>   ñ·àóxñ·ò1ãAä/óOñ"ä)â/àôO#/ãAóxàñ·òxó  ñ"òâEñ·ä ç
,$àñYM ñ·áºßéôÒóxñ·äAñ·òxåàñ"ädö 7 ï A9)21 % ï þð ä+åñ·ääEã+ä ù äâEñ·äN ð ò ð ÷,ñ·óxñ·ò > âEñ"ò74·û1M óxò ù ÷  ù äUéåã08ò ð óOà ù ä ð ß ç1RäJ[$ä ð á ù åàñ2ú·ãA÷ ù òOàºåñ·äJ ð Aàóxñ·á  ãAòâEñ"ä ï àñ"ò  àºñGâEñ·òxãA÷øñ('¸ñ$#/óOà ñE ù 118áãAä+å ôZüRã+ä1#Eóxà ù äAñ·ä()21 %¡ñ·àä+åñüyþãAòxó  ôÒàºñ ï ñ ð ãéõ ï  $áºåAç  æçË¢AæCâ/ñ(UéäAàºñ·òOóâEãAòõ ï  ø  £  =ãAäéâ È æ  4@h é  @ 4³ AC ¦ A-D §    E   î é 2E=<3> h    D<3> f é B>    4Eçºææ"
÷,àóqâEñ·äX 2ñ  àöõ ï óOñ·äU åñ·å'ñ·ßéñ·äÎâEãAòõ ï  æçË¢@4@çãM àñ{ôÒóOñ"ááñ"ä  àºñGâEñ·òxãA÷øåñ  àöõ ï óOñ"óOñE*)àó<8óOñ·áºãAäAå'ñ·äèâEñ"ò.aû* ð óOòxà)÷´áñ·÷Çñ·äEóxñ    D  > â ð ò$  ù ßéñ·àæÄñ  ñ·àºáôÔþãAßéñ·òHñ·àºäAñ3 ñ"òO÷,àûXãAåñ·ágâEñ"ò/4Pû0M óOò ù ÷v ù äUéå'ãAò ð óOà ù äwåñ"÷,àóxóOñ·áºó  àºòâç-,2ñ·òCñ·äEóôOõ ï ñ·àöâEñ·äéâEñGD$ä/óOñ·òôOõ ï àñGâú·ã âEñ·ä÷/*>û[$ã ôOâEò'þãéõ§# ñ"ä6âEñGôT ù òOàå'ñ·ä÷ ð AàºóOñ·áöô»àôÒóHâ/àñ ¾¥û(°®  ³´µ¶ú§½6».º;²@·¿@¾¯°®«µ¶²@·û-
°@ü§½8°@·¿@µ5¿u@»Hµ)® âEñ"òañH'ñI#Eóxà) ñ·äG ù 1AáºãAäAå ôüRãAä1#/óOà ù äAñ·äCEâ/àñ2âEãAòõ ï âEàºñåñ·å'ñ·äéôÒñ"àóOàºåñ¬ñGõ ï 8ôÒñ·á  àò<#EãAä+åCâEñ·ò±ôÄàõ ï âEãAòõ ï â/òOàä+åñ·äéâ/ñ·äF/*>û1M óOòGþù ÷,ñú·ãéôÄó ð äéâEñ# ù ÷Ç÷Tó"ç$,$àºñGô´ôÒóxñ·ááºóýñ"àäAñ
M/õ ï  àºñ·òOàºå# ñ·àºó¡â ð ò$ª´ü þãAòÎâEàºñXñ·äAä/óOäAàöôTâ/àñGôÄñ·ò.M ñ·áºßéôÒóxñ·äAñ·òxåàñ"ä ßAú  ç±ñ('¸ñ$#/óOà ñ·ä÷ ù 118áãAä+å ôZüRã+ä1#Eóxà ù äAñ·äH÷ þãéôOôÄóOñ·äHâ/àñ7 2òOãAä âEåáºñ·àõ ï ã+äAåñ·äHâ/ñ·ò,7
P ï ñ ù òOàºñ@ 2áå'ä=ç  æ'ç54·ûéæ'ç54@ôÒñ·áºßéôÒó<# ù äéôÄàôÄóOñ·ä/ó÷,àó2â/ñ·ò$ú"ã)ßéñGôÒóxà÷,÷Çñäéâ/ñ·äÎâEñ·ò&4Pû0M óOò ù ÷ ù äUéå'ãAò ð óOà ù äåñ·á þù ôÄó  ñ·ò<8âEñ·ä-"âEñ·äAäâEàºñÊ¨7*>û ù äUéå'ãAò ð óOà ù ä ï þð äAåóMà ï òOñ·òôÒñ·àºóô þã+ß½ñ"òMâEàñ´ñüüRñ$#Eóxà) ñ* ð ôOôÒñø{ 7 ï A9   <?> 	 ô ö 7 ï A9)   <3>   ù äÔâEñ·äAñ·áöâEñ·òxä ð ß=ç6´àºä)ô ù áöõ ï ñPôM ñ·áß ôÒó# ù äéôÒàöôÒóxñ·äAú$Aò ù ßAáºñ·÷ àôÒóI  àñð äEü ð äAå ô­âEàôQ#EãAóxàñ·òxó$ ð ãEüéòOñ"á ð óxà)/àôÄóOàôxõ ï ñ·ò©
 ð ôÒàöô ß+àô ï ñ·òýä+àõ ï ó¸òOñ ð áàôÄàñ·òxó·çM ó ð óOóâ/ñGôOôÄñ·ä  ñ·ò<8âEñ·äTüyþã+òâEàºñ# ù ÷.Aáàºú·àñ"òOóOñ"äFRäEóxñ·åò ð á# ñ·òOäAñ\()21 %    D<3> ­âEàñ&,7
aûqòxåñ·ß+äAàôxôÒñXüþãAò 2òxãAäéâ8ú·ãéôÄó ð ä âAôO# ñ·òxäA÷ ð óOñ·òxàñE ñ·ò  ñ·äéâEñ·ógãAäéâÔâEàñCú·ãéô"þð óxú·áàöõ ï ñL ù äUéå'ãAò ð óOà ù äéô ð ß ï þð äAåàºå# ñ·àºó >
 ñ·òOä ð õ ï áÄþð ôOôÒàºåó"ç,2àñ/
1ñGôÄóOàº÷,÷¡ãAäAåCâ/ñ·ò1ñ('¸ñ$#/óOà ñ·ä ù 1AáºãAäAå ôüRãAä1#/óOà ù äAñ·äÎñ·òÄü ù áºåóâ ðï ñ·òâEãAòõ ï ñ·àºäAñ/	Eóxò ð  ù á ð óOà ù ä ð ãéô$â/ñ·ä3,7
aû´òOå'ñ·ßAäAàöôOôÄñ·ä>üyþãAòE/*ËâEñGô ù òxàåñ"äJ ð AàºóOñ·áöô
h é     <?> =h é      õ  4Eçºæ$4
,$àñPôÒñY¨¡þðGï ñ·òOã+äAåJ ñ·òOä ð õ ï áÄþð ôxôÒàºåó{âEàñY'¸ñ$#/óOñHâEñGô/*)ñGâ/àãA÷Îôâ/ñGôXú  ñ·àºóOñ·äNM óOò ù ÷,ñPô ð ãEüâEàñFM ñ"áßéôÄóOñ·äAñ"òOåàºñCâEñGô1ñ"òôÒóxñ·äÎãAäéâ,ãA÷,å'ñ$# ñ ï òxó·ç
±ô_ßAáºñ·àß+ó1ä ù õ ï âEñ·òE ð ãAáàû ù òxòOñ$#/óOãAòÄû=ñ·òO÷ö ú·ãJAòPþð ú·àöôÒàñ"òOñ·äN Ë4>¦ç1[$ãéô,&
aûKñGõ ï ä18ãAäAå'ñ·äwàôÄó»ßéñ$# ð ä+äEóI´â ð! âEàºñ.Añ·áöâEñ·òXüþãAòFR÷.+ãAáôÄñF#Eáºñ·àäAñ"ò ð áöô»âEñ·òAñ·òx÷,à ûRZ÷AãAáºô_ñ"àäAñôOõ ï  ð õ ï ñFR÷.+ãAáô ð ß ï þð äAåàºå# ñ·àºó$ú"ñ·àå'ñ·ä=ç©,$àñGô2àôÒó{àäN[$ßAß ç´æçË¢Éüyþã+òCâEàñY,&
8Ì7* ´òOå'ñ·ß18äAàôxôÒñß½ñPô ù ä âEñ·òô{âEñ·ãAóxáàõ ï ú·ãôÄñ ï ñ·äC  ù ßéñ·à=üþãAòXâ/àñ ð äéâEñ·òxñ·ä)ßéñ·àöâEñ·ä+ ð ò ð ÷,ñ·óxòOàöôÒàñ"òOãAä18åñ·ä â/àñNR÷.AãAáöô ð ß ï þð ä+åàå:# ñ·àó»üyþã+òM ð m  ñ·ó  ð ôTôÄóGþð ò<# ñ·ò,àöôÒó·ç,$àñGô¡ßéñGâEñ·ã+óOñ·óIâ ð"!
 ¹O¹M7»<°³ µûIµ¼»H¯(¾·¿»H¯FÀýëë&°"½6»H¯H¾·¿ :
âEàºñXñ('¸ñ$#/óOà) ñ"ä. ù 0AáãAä+å ôZüRã+ä1#Eóxà ù äAñ·ä ð ãEüqâEñ·òñ"àåñ"äAñ·äJ=ñ·àá# ù äU åãAò ð óOà ù ä ð áô# ù äéôÒó ð ä/óð ä+åñ·äMþðGï ñ·òxó  ñ·òâEñ"ä âMþãAòÒüRñ·ä çM àñJ# þù äAäAñ"ä ð áöô ù ð ÷æÄñ  ñ·àáºàåñ"ä¸Añ·òO÷,àûR÷YAãAáô ð ßAå'ñ·áñ$8ôÒñ"ä  ñ"òâEñ·ä ç6[$ãEüqâEñ·÷Ååñ·÷Çñ·àäéô ð ÷,ñ"ä þD$ßéñ·òxá ð 1Aßéñ·òOñ"àõ ï åàºáó{ô ù ÷Çàó1àº÷ ôÒÿ/÷,÷,ñ·óÄòOàöôOõ ï ñä  }   x   ð áºáö   <3>    C¢¡ A D U   E 9£h    D £ î 2D¤<3> h     Uf B>  h     Uf B>    4Eçºæ$@ ù ßéñ·à(U¡âEàñ þD$ßéñ·òOá ð 1¸âEàöõ ï óOñ  ôÄàñ ï ñ7[$ß+ß=ç4Eçæ±àôÄó·ç,$àñPôÒñE ù òOå'ñ ï ñ·äéô  ñ·àöôÒñE# ð äAä ùï äAñ ñ"àóOñ"òOñGô ð ãEü±ã+äéôÒÿ/÷,÷,ñ·óxòOàºôOõ ï ñER÷.Aã+áôÒò ð ãA÷# ù äUéåãAò ð óxà ù ä+ñ·ä,ñ·ò  ñ·àºóOñ·òxó  ñ"òâEñ·ä ç
*)àóÉâEñ·ò3
1ñGôÒóxà÷,÷¡ã+äAåwâ/ñ·ò3 ð ãAáºà û
1ñ·àóxòGþð å'ñ¥ö   <3> ÇôÄàäéâ âEàñ¸M ñ·áºßéôÒóxñ·äAñ·òxåàºñ·ä âEñ·ò4Pû0M óOò ù ÷ R÷.Aã+áôÒò ð ãA÷# ù äUéå'ãAò ð óOà ù ä  4Eç¤54/çæ = 2ßéñ·à	 ù òxåñ·å'ñ·ßéñ·äAñ·äVM ãAßéôÒÿ+ôÒóxñ·÷ÎâEàöõ ï óOñ"äãAäéâ¸Kñ·á ð óOàEå'ñGôOõ ï  àºäéâEàºå# ñ·àóOñ"ä)ßéñ$# ð äAä/ó·çM àñÇß½ñ"àä ïéð áóxñ·ä ð ã ! ñ·òHâEñ"òF ù äU åãAò ð óOà ù äéôQ8ð ß ï þð äAå'àå:# ñ·àó > ð ßéñ·òä ù õ ï âEàºñwñ$Aáàºú·àóxñVR÷.Aã+áô ð ß ï þð äAåàºå# ñ·àºó$2âEàñüþãAòAò ð #Eóxàôxõ ï ñ
KñGõ ï äEãAä+åñ·ä ñ·àäAñ3 ù ÷Aáà# ð óOà ù ä â ð òôÒóxñ·ááºó·ç\éãAò.
1ñPôOõ ï òGþð ä1#Eã+äAå ð ãEürâEàñ  ñGôÄñ·ä/óOáàöõ ï ñ
R÷.AãAáöô ð ß ï þð ä+åàå:# ñ·àó1üyþã ï òOóX÷ ð ä)ä/ãAäñ·àºäAñ*)àóxóOñ·áºãAäAåÇâEñ·òTÊ¨7*>û0M ñ·áºßéôÒóxñ·äAñ·òxåàñ"ä þã+ß½ñ"òâEàºñT4·û1M óxò ù ÷mR÷.+ãAáôÄò ð ã+÷.# ù äUéåã+ò ð óxà ù äÎâEãAòõ ï ç2M ù ÷,àºó1ñ·òxåñ·ßéñ·äÔôÒàöõ ï òOñ·àºäÃ# ù äUéå'ãAò ð óOà)8ù ä ô ð ß ï þð äAå'àå'ñ,÷,àóxóOáºñ·òOñ/Añ·áöâEñ·òIéâEàñ»ü ù áåñ"äéâEñ»üRãAä1#/óOà ù ä ð áñY $ñPôÒó ð áó ï ð ßéñ·ä  ôÒàºñ ï ñ ð ãéõ ï
[$ä ï ð äAå
Xç9¢
ö 7 ï A9 ï A B> 	§¦U  C ¡ A  U   ð 9<ö ï A    î:ï A   <3> B¨©ªf ï A B> 
÷,àºó f ï A 2> ª  C ¡ A  U   ð  <?>  îï A   <3>  õ  4Eçºæ(¢
M/õ ï áàºñ ! áºàõ ï  ñ"òâEñ·äÀâ ð ò ð ãéôX÷,àºóOóxáñ·òxñXñ('¸ñ$#/óOà) ñ ù 0AáãAä+å ôZüRã+ä1#Eóxà ù äAñ·ä  7 ï A9 ï A 2> µâEñ·ò/4·ûM óxò ù ÷ RZ÷AãAáôÄò ð ãA÷.# ù äUéåãAò ð óxà ù äÇàäJ[$ä ð á ù åàºñ8ú"ã)â/ñ·÷ ð áºáñXñ« ãAàºáàß+òOàñ"òOóOñ"ò/*V2 $áºåAç æ'ç9¢+æ" éâ/ñ(UéäAàºñ·òOó
 7 ï A9 ï A 2> 	 ö 7
ï A9 ï A B> f ï A B>  õ  4Eçºæ$@,$àºñ)ñ('¸ñ$#/óOà ñ·ä÷ ù 1AáºãAäAå ôüRãAä1#/óOà ù äAñ·ä  7 ï A9 ï A B>   ñ"àôÒñ"ä ñ·àºäAñâEñ"òJÌ ð òxóOòxñ·ñû¨rþðï ñ·òxãAäAåþðï äAáàöõ ï ñ»üRã+ä1#Eóxà ù ä ð áºñY ù òO÷ ð ãEü<MâEñ·äAäâEàºñTñIAáºàú·àºóOñR÷.AãAáöô ð ß ï þð ä+åàå:# ñ·àó2àôÄó ï ñ·ò ð ãéôO8åñ"÷,àóxóOñ·áºó·ç2M àºñTå'ñ ï ñ·ä ð ßéñ·òÔþãAßéñ·ò¡âEàºñYÌ ð òxóOòxñ·ñû¨rþðï ñ·òxãAäAå ï àä ð ãéô(  ñ·àá±ôÄàñ@¸ñ·àäAñ"òôÒñ"àóôH
[$ãéôÄó ð ãéôOõ ï ûãAäéâ ù òOòxñ·á ð óOà ù äéôÒñH'ñI#Eóxñ,à÷vK ðGï ÷,ñ·ä âEñGô,7
* ù âEñ·áºáôCñ·äEó ïéð áºóOñ·ä ãAäéâ2ð ä âEñ·òOñ"òôÒñ"àóôHXâEàºñ¸[$äAàöô ù óOò ù Aàñ âEñPô ï ð ôÒñ"äAò ð ãA÷,ñGôÎà÷ M àäAä+ñ â/ñ·òdÊ¨7*>û¨¡þðï ñ·òOãAä+åßéñ·ò'þã õ§#+ôÒàöõ ï óOàºåñ·ä=çCÄñ·óOú·óxñ·òOñPôÐàöôÒó¡àº÷ Ì$àä/ßAáàöõ§# ð ãEü2ñ"àäAñ,òxñ ð áºàôÄóOàôxõ ï ñY
1ñGôOõ ï òOñ"àßAãAä+åX ù ä
M/õ ï  ñ·òOà ù äAñ"ä1# ù áºáàôÄà ù äAñ·äF ù ä3
1ñGâ/ñ·ãAóOã+äAå1  àºñ  àºò2ôÒñ ï ñ·ä  ñ·òâEñ·ä=ç
Í.Îv¬ ­Õ Ý ÒÓ%	ÓIÕ7Öß×3à Ô3Õ7ÖØâ`Û Ù ÚÛ ÜÝÂÞ Õ7Öß×3à
2þãAòrâEàñHä/ãA÷,ñ·òxàôOõ ï ñG
1ñ ïéð ä âEáãAä+åX ù ä÷Ê¨7* KñGõ ï äEã+äAåñ·ä  ãAòâEñÇñ·àä´ò ù å'ò ð ÷kñ·ä/ó8 àõ # ñ·áºó$Aâ ð ô ð ãEüµâEñ·÷ÅãAòôQAò'þã+äAåáºàõ ï ñ·ä´ò ù åò ð ÷,÷ ù äNÄ´çM ñ ï ä ð ãEüRß ð ãAóI ð ßéñ·òXàºäâEñ·ò
"¢ º°(±©µ)®Q» ³  ¹M®¯/»vu®«µ¶ù"»°r»<ú§½@û» ³²±	µ¶¯?u"¾·¿»H·´³(¾¯µ©ú§½¶±»H¯(µ¶²@·6»H·wu:²³³´µûIµ¶²@·2»H·
Schnittpunkt k(s)z
f∆δf
[$ßAßAàºáâEã+äAåE4Eç4ªf· »H¯ ³)» ¿@¾·¿S»Hµ¶·6»ûo¸»H¯HÆFµf®³)³´µ9±1ûI²@µK»H·µ¶·  ±»Hµº¹&»H¯§»§µ¶ú§½6»  î ¾·» + î ¹w¼;µ¼»¸»H¯(ÆFµf®³³´µ9±1ûI²@µK»\±»H¯5»H·ÂûI²/³´°@·¿»&ù"»H¯ ¿@¯h²"û û»H¯§®K½üIµûm@µ¼»¾¼µ¶ú ½®O» + é »û8µ-» ¿@ÆS»§·® û + î é@µ¼»¾¯ûQ±©¯H¾·¿:³´µ¶ú§½6»X¼µ¶ú§½®Q»  é »H¯H¯§»§µ¶ú§½®	½0°®O¹
Ä ð å'ñàôÒóI ð ôÄÿE÷,÷Çñ·óOòxàôOõ ï ñ.4·û1M óxò ù ÷HûKñGõ ï äEãAä+åñ·ä6ú·ã6ßéñ ïéð äéâEñ·áºä=ç´àºä  àöõ ï óOàºåñ·òG ñ"àáâEñGôF´ò ù åò ð ÷,÷Îô»àöôÒóHâEàºñ3
1ñ ïéð ä âEáãAä+åâEñ·òY ð ãAáàû ù òxòOñ$#/óOãAòI±âEàñHüþãAòS#/áñ"àäAñK_ñ"á ð óxà)8åñGôxõ ï  àä âEàå:# ñ·àóxñ·ä6âEàºñâ ù 1éñ·áóxñN
1ñGôÒñ·óxú·ãAäAåà÷ þD$ßéñ·òxá ð 1Aßéñ·òOñ"àõ ï â/ñ·òTßéñ·àöâEñ·äp;*>û
M óOòPþù ÷,ñ/# ù ÷.éñ·äéôÒàºñ·òOó"çD$÷ÅâEàºñÐüRñ ï áñ·ä âEñ,$àõ ï óxñ  àñPâEñ·ò ï ñ·òOú"ãéôÒóxñ·ááºñ·ä  =ñ·àºáõ ï ñ·äAú ðGï áñ"ò8ïéð áºóOãAä+å   ñ·òâEñ"ä,âEàºñ$ßéñ·àöâEñ·ä´ááàéô ù àâAôÄñ·å÷Çñ·äEóxñ*+ î é ß+àô´ú·ãAòKñGôÒó ð ãAòxàñ·òxãAäAå¡â/ñ·òM ãAß18ôÒÿ+ôÒóxñ·÷ÎâEàöõ ï óOñ·äÇâEãAòõ ï ´ò ï þùï ãAäAåÎâEñPô_ñ('¸ñ$#/óOà ñ·äJAñ·òx÷,ààº÷FAãAáôÄñGô     ñ·òOå'ò þù:! ñ·òxó  ôÒàºñ ï ñâ ð ú"ã.[$ß+ß=ç@4Eç4ç[2ãéõ ï ßéñ·à âEàñGôÄñ·ò´ò ù ú·ñGâEã+ò ï ð äéâEñ"áó±ñGô±ôÒàöõ ï ãA÷ ñ·àäHôÄñ·áß ôÒó# ù äéôÒàöôÒóxñ·äEóxñGô
±ñ·òÒü ðGï òOñ·ä ç,2àñJAñ·áöâEñ·ò ï þð ä+åñ·ä ä þð ÷,áºàõ ï þãAßéñ·ò¡â/àñ,ú·ã ß½ñPôÒóOàº÷,÷,ñ·ä âEñ¡ñ('¸ñ$#/óOà) ñY* ð ôOôÄñ
 ù äÀâEñ·ò/ $ñPô ð ÷Hó# ù äUéå'ãAò ð óOà ù ä ð ß-ô ù â ð! âEàñFÊ¨7*>û ù äUéå'ãAò ð óOà ù äôÒñ"áßéôÄó# ù ä ôÒàôÄóOñ·ä/ó÷,àóqâEñ·äJÊ¨7*>ûAñ·áöâEñ·òOä¡ú"ã,ßéñGôÒóxà÷,÷,ñ"ä8àöôÒó"ç M ù ÷,àºó´ñ·òOå'àßAóµôÒàöõ ï ü ù áåñ"äéâEñ·ò[$áå ù òOàºó ï ä/ãéôHª
æçE
1ñGôÄóOà÷Ç÷Tñ,ú"ãAñ·òôÄó,ßéñ·à7 ù òOåñ"åñ·ßéñ·äAñ"òJK_ñ"á ð óxà)/åñGôxõ ï  àä âEàå:# ñ·àóÀ¿   ¿aÁ ï  ¿aÁ A âEàñM ãAß ôÒÿ+ôÒóOñ"÷,åñGôxõ ï  àä âEàå:# ñ·àóxñä ð ãéôCâEñ·ò&
1ñGâEàºäAåãAä+å	 ï A Â=ç2R÷k ð ááºñ»ãAä ôÒÿ/÷,÷.8óOòxàôxõ ï ñ"òY ù äUéå'ãAò ð óOà ù äAñ·ä ôÄàäéâèâEàºñM ãAßéôÄÿAôÄóOñ·÷,å'ñGôOõ ï  àäéâEàºå# ñ·àºóOñ·ääAàöõ ï ó¡åáºñ·àõ ï¿aÁ ïÃ¿Á A ç
4EçED$ä/óOñ·òôÒãéõ ï ñ,ßéñ·àüRñGôÄóOñ·äM ãAßéôÄÿAôÄóOñ·÷Îâ/àõ ï óxñ·äÁã+äéâ~K_ñ"á ð óxà)/åñGôxõ ï  àä âEàå:# ñ·àóOñ·ä- ù ßôÒàöõ ï âEàºñ,ßéñ·àâEñ"ä¸Añ·òO÷,àû´ááºà)éô ù àöâEñÔþãAßéñ·òxá ð 1éñ·ä=ç	, ð ú·ã  àòâwâEàºñTñ('¸ñ$#/óOà ñ.* ð ôO8ôÒñ¡ø { â/ñ·òSÊ¨7* R÷.+ãAáôÄò ð ã+÷.# ù äUéåã+ò ð óxà ù äwôÄñ·áßéôÄó# ù äéôÒàöôÒóOñ"äEó ùï äAñÔâEàñJ ð ãAáºà û
 ù òxòOñ$#/óOãAò   î  = gß½ñPôÒóOàº÷,÷Hó$ª
ø { 2> 	 ñ ö 7 ï A9) ï A 2>  ÷,àó ö 7 ï A9) ï A ð ãéô  4Eçºæ(¢gãAäéâÄ) ï A ð ãéô  
Xç5@
EçED$ä/óOñ·òôÒãéõ ï ñ·äÉâEñ·ò1ü ù áºåñ·ä âEñ·ä3
1ñGâEàºäAåãAä+å 2Å  ÂÆ ø { A ñ  A ª ¿Á ï ÿ ï Å  } ô ¿Á A ÿ A Å  ¤Pÿ ï  }ñÿ A 
 ¹ÈÇ2¹M®¯¼¿»§ü$·1µû û» :
¬¥ÉÊ»ÊËÌÉÍÉÏÎoÉË¤ÌÊ»ÐUÑ»Ê»ÐÊ»ÌKÒ3ÓÔ8É$Õ:Ö×Ñ»ØOØÔ8ÌKÍÔÙ£Ë»ÚaÊ¶Ê¢×Ñ»ÛÉÕvØcÚaÜ»ÜÉÊÍ:ÌKÒ3ÓË¤ÌÉF=ØOØÌÜºÍ:ÝfÌcËÉÊ»ÌcÒÓ¤ÔÙÄÑ»ÊºËÞË»ÚUÍ=ÚÑ»ØÌpß=ÕvÌOÊ»àÌOÜáÌKÍÔ8ÉÕ:Ö ×Ñ»ØOØÔ$âãv=ÊËÉmËÉÕ=Õ5ÝfàÉË¤Ñ»ÕÊÚfÒ3ÓÎoÉÍ:Ô5ÌäáäÏÑ¶Ê»ÐXË¤ÉÍÉå¤ÔvÝfÕÖÉØKË¤ÉÍ¾æBÍ:ÌOÉÓ»ÉXç\ØÐ¶â»æ2è¤âé(¢¤êvê?âë ÊºËÉÕ:ÖBÚØØcÍ(ªÄìÉÕvØOÉÐfÑ»Ê¶ÐXËÉ$ÕèVß¶íÄÔvÕ5Ýfä`XÝfÊîºÐfÑ»Õ?ÚaÔvÌOÝfÊÐfÉä ×Úaï ë Û¶Û(âfè¤âGè¤âÉÕvÐUÕ ×ÝÄÍ5Í:ÉðÕ5Ñ»Ê»ÐñËÉÕF»ÉÕ5äáÌòß=ØØÌOÜÍ:ÝUÌKËÉÍÝ&ØcÚaÊ»ÐUÉÄÙ=Û»ÌcÍÏËÌÉó\ÌKÒ3ÓÔ5ÉÊËÉÕáíôÉÐfäáÉ$ÊÔ5Éá+ é ËÌÉÑ»Õ?Í:Ü»Õ ×Ñ»Ê»ÐUØÌKÒ3Ó»ÉÊ"óÌcÒÓ¤ÔvÉ$ÊáÉÕvÕ5ÉÌKÒ3Ó¤ÔoÓÚÛjÉ$Ê(âhómÚaàÑ  ÉÕ?ËÉÊ"ËÌÉ»ÉÕ5äáÌòßwõ;äÜ»Ñ»ØcÍ:ÉmËÉÕÛÉÌcËÉÊÏíÄÑ»ÛÍö»ÍÔvÉäÉoÍ5ÒÓ¶ÕvÌÔ5Ô  ÉÌcÍ:É.ÉÕvÓ ×ÝUÓÔ$Ùw÷  }q~    ÷  }q~  Ù  ÝUÛÉÌ»Ë¤ÌÉÉ0ø£Éå¤ÔvÌùÄÉûúÚfÍ:ðÍÉFø { æ  > ê*äáÌÔüËÉÕ\àÑÞÛÉÍÔvÌOäáäáÉÊË¤ÉÊ.XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊ¥Í:ÉØOÛÍ:Ô5åÄÝfÊÍÌKÍ:Ô5ÉÊ¤ÔÌOÊÂæÉVËÉäí¤Ò3Ó»Õ5ÌÔvÔ*ÛÉÍ:Ô5ÌäáäÔ  ÌÕ?ËhâúÚaÊÓÚÔXÚØKÍÝýÖÝUØÐfÉ$ÊËÉÍç\ØÉ$ÌKÒ3ÓÑ»Ê¶ÐÄÍvÍö»ÍÔvÉäzàÑØ ×ÝôÍ:ÉÊCª
ø { æ  > ê  ñ ö 7 ï:þ 9) ïþ æ  > êÿäáÌOÔ ö 7 ïþ 9) ïþ ÚaÑºÍ ç\ØÐ¶â(æ2è¤âé(¢¤êoÑ¶ÊËÞÄ) ïþ ÚÑÍ ç\ØOÐ»â(æ2ÎXâwê  é  +  é æ  > êÿäáÌOÔo+  é ÚaÑÍXç\ØÐ¶â(æ2ÎXâéê
Ñ»Ê¤ÔvÉ$Õ\ÎoÉÕ ×ÑÒ3å¶Í:ÌKÒ3Ó¤ÔvÌpÐfÑ»Ê¶ÐÏËÉÕoÖÝUØÐUÉÊËÉÊ"ÎoÉË¤ÌÊ»ÐUÑ»Ê»ÐfÉ$Ê Ö ×Ñ¶ÕX÷  }q~  ª
 ÷  ÷  æªé  èwê ÷  éÿ  ÿ  ÷ 
	 ñ  ¿aÁÿ  Å 
	 ô ¿Á é ÿ é  Å  
¢»â\ÎoÉÌ£ËÌOÉÍ:É$ä ë ØÐUÝfÕvÌOÔvÓ»äÑÍ äÑ»ïÊ»Ý¤Ò3Ó"Ë»ÚaÕ?ÚaÑÖÐfÉÚUÒÓ¤ÔvÉ$Ô  ÉÕ3Ë¤ÉÊ(Ù¤Ë»ÚaïË¤ÉÕç\ÉÍ5ÚaäÔvðÍÔvÕvÝUä Ë¤ÉÕ ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊÍ:ÌcÒÓ¥Ì2â.ÚØØÐ¶â ×ÚaÊºËÉÕvÔ$Ù=ËÉ$Ê»Ê&É$ÕÓ ×ÚaÊ»ÐUÔùÄÝfÊËÉÊ¥àÑ&ÛÉðÍÔvÌääáÉÊËÉ$ÊXXÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊÍ:ÜÚÕ3ÚäáÉÔvÉ$ÕvÊ  > ÚaÛ â õ2ä ÚaØOØÉ ùÄÝfÊñÚfÍ:ö¤äáäáÉ$ÔvÕvÌcÍvÒ3Ó»É-Êèß»íÄÔ5ÕvÝfä íÄö¶Í:Ô5ÉäáÉÊ"ä´Ñ»ïËÉäÊÚfÒ3Ó¥Ë»ÚfÍí¤Ò3Ó  ÉÕ5Ü»Ñ»Ê»å¤Ô3Íö»ÍÔvÉä ÌÊ.æÉËÉ$äõ2ÔvÉÕ?ÚaÔ5ÌðÝUÊÍvÍ5ÒÓ»Õ5ÌÔ5Ô8ÐfÉä ×Úï  	 ïþ x 	 ï:þ æ  > ê	|î6¤ÌÉ$ÕvÔ  ÉÕ3Ë¤ÉÊ(â
â\õ2ä ÚaØOØÉùÄÝfÊñÚfÍ:ö¤äáäáÉ$ÔvÕvÌcÍvÒ3Ó»É-ÊèVß¶íÄÔvÕ5Ýfä XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊ»ÉÊåÄÝfäáäÏÔ\ÉÍÌäÚØØÉÓ»ÝUÓ»ÉÕ ë ÍöäÉÔvÕ5ÌÉ8Ñ»ÊËåØOÉÌÊ¶ÉÕ ÉØcÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊË¤ÌÐfåÄÉ$ÌÔ=àÑÑ»Ê¶Ü»Óö¶Í:ÌOåUÚaØÌcÍvÒ3Ó»ÉÊÞíôÌðÔ5ÑÚaÔ5ÌÝfÊ¶ÉÊ(ÙË»ÚïáÊ ×ÚaäØÌKÒ3ÓáÉÌOÊ3ºÉ$ÕväáÌpß=ØØOÌòÜºÍ:ÝfÌcË´ùÄÝfä ÚaÊËÉ$ÕvÉÊ"ÐÄÚaÊ¶àÑ»ä´ÖBÚïfÔ  ÌOÕ3ËhâóXÚ"ÚaÛÉÕÀÍ:ÝfØcÒÓ¶ÉáíÄÌÔ5ÑÚaÔ5ÌÝfÊ¶ÉÊMùÄÝfÕ  ÌÉÐUÉÊËÞÛÉÌÐfÉ$ÕvÌÊ¶ÐfÉÊN¬&É$ÕvÔvÉ$ÊMËÉ$Õ8ÉØcÚaÔvÌOùÐUÉðÍ5ÒÓ  ÌÊË¤ÌÐfåÄÉ$ÌÔ8ùÄÝfÕ5åÄÝfäáäÉ0Ê(Ù  ÉÕ?ËÉÊÍ:ÌÉÚØKÍÊ¶ÝfÕvä ÚaØÉGú|ß8ÉÒÓ¶ÊÑ»Ê¶ÐfÉÊ"ÛjÉ$ÌËÉÕç\ÉÍ5ÚaäÔ3ËÌcÒÓ¤ÔvÉ- ï ñ þ Ñ»ÊºË8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌpÔ(¿  ÛÉÓÚÊËÉØOÔâ
Í.Î WÖàFÕX#d×Ó%=%Õ
¬¢ÌÕÑ»Ê¤ÔvÉ$Õ3Í:ÑºÒÓ»É$Ê¢ÊÑ»ÊàÑ»Ê ×ÚfÒ3ÓÍ:Ô"ÚfÍöääáÉÔvÕ5ÌKÍ5ÒvÓ»ÉÊ¨XúÞðXÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊ»ÉÊ æ ë Ê¨Xú&ê?ÙËhâÈÓ(â ÌOÊÍ:ÛÉÍÝfÊËÉ$ÕvÉËÉ$ÊP=ÌOÊ! Ñ»ï¥ËÉ$Õ ë ÍöäáäÉ0Ô5ÕvÌÉÀÚaÑÖ ËÌOÉáäáÌÔ5ÔvØOÉÕvÉÊ+»ÉØKËÉ$Õâ.óXÚÍ:ÌcÒÓàÉÌOÐfÉÊ  ÌOÕ3ËhÙ¤Ë»ÚïÏËÌOÉ ë Í:ö¤äáäáÉ-ÔvÕ5ÌÉåÄÉÌOÊ»É  ÌcÒÓ¤ÔvÌOÐfÉ"8ÝfØØOÉ\Í:Ü»ÌOÉØÔ$Ù  ÌÕ?ËÏÚaÊÍ5ÒÓ¶ØÌÉ$ïfÉÊËË»ÚUÍÐfØOÝfÛÚØÉ/ÉÕvÓºÚaØÔ5ÉÊÍöäáäÉÔvÕ5ÌKÍvÒvÓ¶ÉÕÊ¨Xú|ß ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ»ÉÊ¥ËÌcÍ:å¤Ñ»ÔvÌOÉÕvÔ$â
# º°(±©µ)®Q» ³  ¹M®¯/»vu®«µ¶ù"»°r»<ú§½@û» ³²±	µ¶¯?u"¾·¿»H·´³(¾¯µ©ú§½¶±»H¯(µ¶²@·6»H·wu:²³³´µûIµ¶²@·2»H·
0.0 0.2 0.4 0.6 0.8 1.0
ρ$ δ510.0
535.0
560.0
585.0
610.0
635.0
660.0
685.0
710.0
0% 0.2 0.4 0.6 0.8 1&400.0
410.0
420.0
430.0
440.0
450.0
Σs
ACNM
 [MeV]'
0.0 0.2 0.4 0.6 0.8 1.0
ρ$ δ 500.0
525.0
550.0
575.0
600.0
625.0
650.0
675.0
700.0
0.0 0.2 0.4 0.6 0.8 1.0
330.0
340.0
350.0
360.0
370.0
380.0
Σ0
ACNM
 [MeV]'
ρ( tot=1ρsat
ρ( tot=2ρsat v
)
rel=0.8
ë Û»Û»ÌOØKËÑ¶Ê»Ðáè¤â5ª º²@·¿¥¾¯<°®µ¶²@·û<¿»HÆFµ)®¼®Q» ³5®Q»áµ-» ³ ü§ûH®O»§·ã»H¯¼¿¥µ¼»vu:²@Æ±0²@·ã»H·®<»H·Pµ¶·V°"û+*:ÆFÆS» ®«¯(µ
ûIú§½6»H·¸À-,º²@·¿¥¾¯<°®µ¶²@·ã»§·V°³9û¸C¾·wu ®µ¶²@·M»§¯/.Eû+*ÆFÆS» ®«¯(µ¼» 10 ³(¾¯=³»ûH®O»7»³´°®µ¶ù<¿»3
ûIú§½¶±	µ¶·»@µ5¿u@»Hµ)® ¿ q2 3õ[F ¾·»³»<ûH®O»547»ûI°@ÆT®B@µ¶ú§½®Q»H· éÄ)768 ü  ±¹  èUÄ)6 ¹¼µ¼»9.û+*:ÆFÆS» ®«¯(µ¼» 10 µûH®»·1µ¼»§¯§®¾ü(»H¯@µ¼» ¼;µ ¯/»H¯§»H·  »H¯&µ¶·1ù$°@¯Hµ¶°@·®O»§·|µ©¾ü û+* ûH®Q»HÆÏ@µ¶ú§½¤
®O»§·&»H¯ü(»HµK»H·Þ¸»H¯(ÆFµf®³³´µ9±1ûI²@µK»$¹ · ¾Æ :ã»H¯ ¿³)»Hµ¶ú§½3ûIµ¶·»X·0²"ú ½@µ¼»X®¯ ¿»Hü$·1µû û»À»H¯;4L»?
ûI°@ÆT®2@µ¶ú ½®O»»§¯¡»H·® ûQ±©¯ »<ú§½6»H·»»H·À-,º²@·¿¥¾¯<°®µ¶²@·ã»§·=<¿»ûH®¯Hµ¶ú§½6» ³®O»>4L»§¯°Ä»H·?+°@·¤
¿» ¿»Hü(»§·@<K¼X¼BAXfr²a»³)³ ?¹
C"D7EFDG HJIKFLMLONQPSRUTIUVXW"NZY\[^]`_bacN-VXWFd9eFdbfgNhd
¬¢ÌÕXÐUÉÓ»ÉÊñÚaÑºÍùÄÝfÊ¥Ë¤ÉÊ&äÌå¤ÕvÝÄÍåÄÝfÜ»ÌcÍvÒ3Ó»ÉÊi8ÉÒÓ¶ÊÑ»Ê¶ÐfÉÊÞÖ×Ñ»ÕÏç\ÕvÑ¶ÊËàÑÍÔ3ÚÊË»Í:åÄÉ$ÕvÊ»äÚðÔvÉÕ5ÌÉÄÙ\ÍÝ  ÌÉÍÌÉMÌOä ùÄÝfÕvÌOÐfÉÊ ÚÜ»ÌÔ5ÉØÏÚÑÍ;Ö×Ñ¶Ó»ÕvØOÌKÒ3ÓªËÌKÍåÑ¶ÔvÌÉ$ÕvÔ  Ñ»Õ3Ë¤ÉÊzæ2Í:ÌOÉÓ»ÉñË»Úaà$Ñë Û»Û(â8éUâ9¢¤ê3âóÌOÉ	Ô5Õ3ÚÜjÝUØKÚÔvÌÝUÊ ùÄÝUÊ~ú|ß¤óXÚÔvÉÊ ÚaÑÖèVß»íôÔvÕvÝUä´ß¨\ÌKÒ3ÓÔ5ÐfØÉ$ÌKÒ3Ó»ÐfÉ  ÌcÒvÓÔ?Í;ßõ2äáÜ»Ñ»ØcÍ:Õ3ÚÑ»äáåÄÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊ»ÉÊ Í:Ô5ÉØØOÔ=ÌäfÚaØOØÉ8Ë¤ÉÕ*óXÎoðÌmú  è¤é$¦Ñ»ÊºË´óXÎoð«j8ÉÒÓ¶ÊÑ»Ê¶ÐfÉÊ
  èUè"¦Í:ÌKÒ3Ó»ÉÕ5ØÌcÒÓáÉ$ÌÊ»ÉàÑ»ùÄÉ$ÕvØ ×ÚUÍvÍÌÐfÉG¨ ×ÚaÓ¶ÉÕvÑ»Ê¶ÐáË»ÚÕ < ÛÉÌËÉä óXó7Ì úÞÝ¤ËÉØOØ Èè$¦=ÚÑÖÐfÕ5Ñ»ÊËËÉÕ Í:Ô?ÚaÕ5åÄÉÊMó\ÌKÒ3ÓÔ5ÉÚaÛ»Ó ×ÚaÊ»ÐUÌÐfåÄÉ$ÌÔmËÉÕÉ0ø£Éå¤ÔvÌùÄÉ$ÊXÝfÜ»Ü¶ØÑ»Ê»ÐôÍ;ÖÑ»Ê¶åÔ5ÌÝfÊ¶ÉÊXæÉËÝ¤Ò3Ó  ÉÊ»ÌOðÐfÉÕ$âhk(ÕvÝUÔvàËÉ$ä  Ñ»Õ?ËÉÚÑÒÓË»ÚfÍÏóXó&Ì§úÞÝ¤Ë¤ÉØØ*ËÉÕ ÐfØOÉÌKÒ3Ó»ÉÊ=ÕvÝfà$ÉËÑ»ÕÏÑ»Ê¤ÔvÉ$Õ  ÝUÕ:ÖÉÊ ÙÑ»äÿÉÌOÊ»É7ÉÕ5ÐfØÉ$ÌKÒ3ÓÍ:ÛÚUÍ:ÌcÍûÖ ×Ñ»Õ\ËÌOÉùÄÉÕ3Í5ÒÓ»ÌOÉËÉÊ¶ÉÊáúÞÝ¤Ë¤ÉØØOÉXÓ»ÉÕ5àÑÍ:Ô5ÉØØOÉÊ(âë ØKÍ=ÉÕ?Í:Ô5ÉÍ¾Ñ»Ê¤ÔvÉ$Õ3Í:ÑºÒÓ»É$Ê  ÌÕ*ËÌOÉXÊÑ¶äáÉÕvÌcÍvÒ3Ó»ÉXÝUÊÍ:ÌcÍ:ÔvÉ$Ê»àËÉÕ\ç\ÕvÉÊ»à-Ö ×ÚaØØOÉùÄÝUÊÚfÍöääáÉðÔvÕ5ÌKÍvÒ3Ó»ÉÊJÊ¨Xúl ÉÒ3Ó»Ê¤Ñ»Ê»ÐUÉÊÏäáÌÔûËÉäzóXó7ÌúÞÝ¤ËÉØØ ÈèÙ@¢1#¦£ÚaØcÍoÎoÉÌcÍ:Ü»ÌOÉØ2âUóÌOÉ ë Û¶Û(â¤èâ5
 ¹ÈÇ2¹M®¯¼¿»§ü$·1µû û» 1m
0% 0.2 0.4 0.6 0.8 1&−40
−20
0
20
40
60
80
εA
C
N
M
/A
 [M
eV
]
0% 0.2 0.4 0.6 0.8 1&
ρδn  −40
−20
0
20
40
60
80
ε
A
C
N
M/A
 [M
eV
]
ρ( tot=1ρsat ρ( tot=2ρsat
ë Û»Û»ÌOØKËÑ»Ê¶ÐèâpoSq °srturwvx.&ü$ü+r2yp1z!v|{ U}  ³(z~1rt;4Ftû+18tvt~{rt }
àÉÌOÐfÔÀËÌÉáÐUÉäáÌOÔvÔvÉ$ØÔvÉ$ÊMíÄÉØÛºÍ:ÔvÉ$Ê»ÉÕvÐUÌÉåÄÝUäáÜÝfÊ»É$ÊÔ5ÉÊ ö 7 ïþ 9);1  ïþ Ö ×Ñ¶ÕÖÉÍ:Ô5É5 É$ØKÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊ¶ðËÌOÐfåÄÉÌOÔ8Ñ»ÊËèáùÄÝfÕ5ÐfÉÐUÉÛÉÊ»ÉÏó\ÌKÒ3ÓÔ5ÉÊ"27oË¤ÉÕmú|ßXÝfÊîºÐfÑ»Õ?ÚaÔvÌOÝfÊñÚaØcÍF»Ñ»Ê»å¤ÔvÌÝUÊ¥ËÉÕë ÍöäáäÉÔÕvÌÉ10jq  }8  w â10j ÛÉË¤ÉÑ»ÔvÉ$ÔáËÉ$äáÊÚfÒ3Ó ËÉÊíÄÜÉàÌKÚØØpÖBÚaØØ*ÉÌÊ¶ÉÕáÍöäðäáÉÔ5ÕvÌcÍvÒ3Ó»ÉÊXÝfÊîºÐfÑ»Õ?ÚaÔvÌOÝfÊªæB1  þ   þ  27 ê3Ù ÛÉÌ\Ë¤Éä ÚÊËÉÕ5ÉÊhÔ5ÕvÉä´ÖBÚØØäÚÌOðäÚØÉÕ ë ÍöäÉÔvÕ5ÌÉ10 XÓÚÊËÉØOÔ´ÉÍÍ:ÌKÒ3Ó Ñ¶ä É$ÌÊ»É> ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ(Ù8ËÌOÉÍÌKÒ3Ó¢ÚaÑºÍÉÌOÊ»ÉÕÕvÑ»Ó¶ÉÊËÉÊ»ÉÕväÌòßXÑ»ÐUÉØ=äáÌOÔóÌcÒÓ¤ÔvÉ  oÑ¶ÊË&ÉÌOÊ»ÉäÑ»å¤ØÉ$ÝfÊ¥äáÌÔ8ÉØcÚaðÔvÌOùÌOäáÜ»Ñ»ØcÍ¿7 ÛÉÍ:Ô5ÉÓÔ$â.õ;ä ç\Õ5ÉÊ»à0ÖBÚØØ=äÚÌOäÚaØOÉÕ ë ÍöäáäÉÔÕvÌÉ ÍÔvÕvÉ$ÛjÉ$ÊËÌÉ ë Xú|ßíÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊáË¤ÉÊ ¥ÉÕ5ÔvÉÊáÕ5Ñ»Ó»ÉÊºËÉÕXÉÕvÊ»ä ÚaÔvÉ$ÕvÌÉ8ÛÉÌ£ËÉ$ÕoùÄÝfÕ5ÐfÉÐUÉÛÉÊ»ÉÊ óÌKÒ3ÓÔ5É8àÑ(Ù ÌÉ"ÉÍáÚÑÒÓ¢à$Ñ ÖÝfÕ3Ë¤ÉÕvÊ¢ÌcÍ:Ôâ*óÌOÉÍ´ÐfÌOØÔÚaÑÒ3Ó Ö ×Ñ»ÕÚÊËÉÕ5É&ç\Õ ×ÝUïfÉÊ Ù  ÌOÉËÌOÉ&ç\ÉÍ5ÚaäÔvðÉÊ»É$ÕvÐfÌOÉáË¤ÉÕ ë Xú|ß¡XÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊ(Ù ë Û»Û(â.èâ¢o»â.ÎoÉÌ*Í:ö¤äáäáÉ$ÔvÕvÌOÍ5ÒÓ»É$Õ" ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ»ÉÊæ8mú&êÍ:É$ÔvàÔ\ÍÌKÒ3ÓËÌÉ çÉVÍvÚaäÔvÉ$Ê»ÉÕvÐUÌÉmËÉÍ8èß»íÄÔ5ÕvÝfäß»íÄö¶Í:Ô5ÉäÍoÚÑÍ\ËÉÕ\ÎoÌÊºËÑ»Ê»ÐôÍ:ÉÊ»É$ÕvðÐfÌOÉÑ»ÊËËÉÕ"=Ê»ÉÕ5ÐfÌOÉËÉÕ"8ÉØKÚÔvÌOùÛÉ  ÉÐfÑ»Ê¶ÐÏËÉÕ8ÛÉÌcËÉÊi»ÉÕväÌòß=ØOØÌpÜÍ:ÝUÌKËÉ8à$ÑÍvÚäáäáÉÊ(âúÞÌÔmàÑ»Ê»ÉÓ¶äáÉÊËÉ$ä ë Í:ö¤äáäáÉ-ÔvÕvÌOÉÜÚÕ3ÚaäÉÔ5É0Õ\10Ê ×ÚaÓ»É$ÕvÔäÚaÊ¥ÍÌKÒ3ÓåÄÝfÊ¤ÔvÌOÊÑ»ÌOÉÕvØOÌKÒ3Ó"ËÉäÚfÍöäÜ»ÔvÝUÔvÌKÍ5ÒÓ¶ÉÊçÕ5ÉÊ»à0ÖBÚØØ(ÉÌOÊ»ÉÕ\ÐfÉÛ¶Ñ»ÊËÉÊ¶ÉÊj»ÉÕ5äáÌå¤Ñ»ÐfÉ$ØåÄÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊæqÐfÉVÍ:ÔvÕ5ÌKÒ3Ó»ÉØOÔvÉç\ÉÕ3ÚUËÉÊhê?â¤ÎoÉÌhí ×ÚÔvÔvÌOÐfÑ»Ê¶ÐÄÍvË¤ÌKÒ3ÓÔ5ÉÛÉÔ5Õ ×ÚaÐUÔ8ËÌOÉXÎoÌOÊËÑ»Ê¶ÐÄÍ:É$Ê»ÉÕvÐUÌÉ8Ü»Õ5Ý£Ñ¶åØOÉÝfÊ¥¤3¦é+#!§[èúÞÉ©¨ÏÙ¶ËÌÉmåÄÝfÊÍÌKÍ:Ô5ÉÊ¤Ô8äáÌÔ*ËÉÊiú|ß8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊÞË¤ÉÍ8óXóFª úÞÝ¤ËÉØOØKÍ«Èè­¬(ÌKÍÔâ=ÌÊ»É ×®ÛÉÕ?Í:ÌKÒ3Ó¤ÔËÉÕ ÚfÍöääáÉÔvÕ5ÌOÍvÒ3Ó»ÉÊjXú 8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊÞÖ-×Ñ»Õ ÚaØØOÉ´ÛÉÔ5Õ3ÚUÒÓ¤ÔvÉÔ5ÉÊ¥úÞÝfðËÉØOØÉÏÌcÍ:ÔÌÊ¥ËÉ$Ê ë Û¶Û»ÌØcËÑ»Ê»ÐUÉÊMè¤â¯¤Ù è¤â#áÑ»ÊËñèâm  ÌOÉËÉÕ5ÐfÉÐUÉÛÉÊ(â íÄÌOÉ´à$ÉÌÐUÉÊ¥ËÌÉ ×Ñ¶ÛjÉ$ÕËÌOÉ ë XúZXÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊÏÐfÉ$äáÌÔ5ÔvÉØOÔvÉÊ\É0ø£Éå¤ÔvÌùÄÉ$ÊXÝfÜ»Ü»ØOÑ»Ê»ÐôÍ;ÖÑ»Ê»å¤ÔvÌOÝfÊ»É$ÊÏÚaØcÍ-»Ñ»Ê¶åÔ5ÌÝfÊËÉÕ*õ2Ê¤ùfÚÕvÌcÚaÊ¤ÔvÉÊ ° þ Ñ¶ÊË´¿7 â¤óÌOÉ" É$ØKÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊºËÌÐUåÄÉÌÔ  ×ÚUÒÓÍÔ*Ë»ÚaÛÉÌ£ùÄÝfÊ¿­7±²æqÝUÛÉÕvÉÕBk(ÉÌØê*ÚaÑÖü¿­³X=!§µ´´ÞæÑ»ÊÔ5ÉÕvÉ$Õ"k ÉÌOØ.ËÉÕ·¶É  É$ÌØÌOÐfÉÊ ë Û»Û»ÌOØKËÑ»Ê¶Ðê3âõ2ä¸ÚØØÉ ËÉVÍóXóFª úÞÝ¤Ë¤ÉØØcÍ Ö ×Ñ»Ó»Õ5ÔË¤ÌÉäÝ¤ËÉÕ3ÚÔvÉ ë Íöää´ÉÔ5ÕvÌOÉÚÛ»Ó ×ÚaÊ¶ÐfÌÐUåÄÉÌÔ\Ë¤ÉÕíÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊÞàÑÉÌOÊ»ÉÕoÐUÉÕvÌOÊ»ÐaÖ ×Ñ¶ÐfÌÐUÉÊ"10 ë Û»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔ8ËÉ$Õ8É0ø£ÉåÔ5ÌùÄÉÊ¹XÝfÜ»Ü¶ØÑ»Ê»ÐôÍ;ÖÑ»Ê¶åÔ5ÌÝfÊ¶ÉÊ(âõ2äºÚØØÉËÉÕ\ómÎoðªXúÑ»ÊË"óXÎoð»¼8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊáÌKÍÔåÄÉÌOÊ»ÉXÊ»É$Ê»Ê»ÉÊÍ  ÉÕ5ÔvÉ ë Í:ö¤äáäáÉÔ5ÕvÌpÉÚaÛ¶Ó ×ÚaÊ»ÐUÌÐUðåÄÉÌOÔoÖÉÍ:Ô5àÑÍ:Ô5ÉØØOÉÊ(Ù  ÚfÍXÚÑÍXËÉÕ\äáÝ¤ËÉ$Õ3ÚaÔ5ÉÊj=Ê»É$ÕvÐfÌOÉðÑ»ÊËóÌcÒÓ¤ÔvÉVÚaÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔ\ËÌÉVÍ:ÉÕíÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊáàÑÉÕ5åØ ×ÚaÕvÉ$ÊáÌKÍÔâóÉÊàÑ¶ä½k(ÉÌØùÄÝUÕvÓÚÊËÉÊ»É$Ê¾=ÌOÊ! Ñ»ï¥ËÉ$Õ ë ÍöäáäÉÔvÕ5ÌòÉÚÑÖ ËÌÉíÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌÉ$ÊMÛ»à  â
¿ ´ À 
ÁÂr2tÃy U} ®¯tÄ»rwÅ­t°tÇÆÈ1ÉtÃy²±hrw~ÊÄ­z!v{tv´³(z!~µÂÆÈ¶±·t~
rwË1vÌtv¡Ä|ËyyÍrÉ+rwË1vXtv
É0ø£Éå¤ÔvÌùÄÉ$Ê5XÝfÜ»Ü»ØOÑ»Ê»ÐôÍ;ÖÑ»Ê»å¤ÔvÌOÝfÊ»É$ÊÞåUÚaÊ»Êä ÚaÊáùÄÉÕ?Í:Ô5ÉÓ»ÉÊ(Ù  ÉÊ¶ÊÞäÚÊÞÚÑÖ*ËÌOÉÏíÄÑ»ÜÉÕvÜÝUðÍ:ÌOÔvÌÝUÊÍ;ÖÝUÕvä ËÉ$ÕÉ-øhÉ$åÔ5ÌùÄÉÊ>ºÉ$ØKËÉÕmàÑ»Õ ×ÑºÒå¤ÐfÕ5ÉÌòÖÔ$Ù ç\ØÐUÊ(âæ2è¤âÎÙ[èâOé©wê?â.óÌÉÊ»ÌKÒ3Ó¤Ô:ßÄÔ5ÕvÌOùÌcÚaØÉë Í:ö¤äáäáÉ$Ô:Õ5ÌÉÚÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔË¤ÉÍáÍ:åUÚØKÚaÕ5ÉÊ»ÉØKË¤ÉÍÏ·ÐSÑ!ÒhÓÔ ÌcÍ:ÔÚaÑÖÀËÉÍ5Í:ÉÊÍÉØÛºÍ:ÔvåÄÝUÊÍ:ÌOðÍ:Ô5ÉÊÔ5ÉÕ\ÎoÉÍÔvÌääÏÑ»Ê»ÐäáÌÔüËÉÕ"ÕÖ/×Þ ß¡XÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊàÑ»Õ ×ÑÒ3åàÑ¤Ö ×Ñ»Ó»ÕvÉ$Ê(â»íÄÌÉØ ×ÚïfÔmÍ:ÌcÒÓÖÝfØOÐfÉÊË¤ÉÕväÚïfÉÊÉÕ5åØ ×ÚaÕ5ÉÊØq  ÉÊ»ÊÀËÌÉÙ=ÚÑ»ØÌOðXÝfÕ5ÕvÉå¤ÔvÑ¶Õ(åÄÉÌÊ»ÉÚ ÝUØØÉ*ÍÜ»ÌÉØOÔ=æÐfÕvÝôÍvÍÉ9 &ÉÕ5ÔvÉùÄÝfÊ¿­7hÑ»ÊËåØOÉÌÊ»É çÉVÍvÚaäÔ3Ë¤ÌKÒ3ÓÔ5Éfê3Ù  ÌÕ?ËÞË»ÚUÍç\ÉÍvÚä´ÔÖÉØKËäáÌÔ*àÑ»Ê»ÉÓ¶äáÉÊËÉ$Õ ë ÍöäáðäáÉÔ5ÕvÌÉùÄÝUÊ´ÉÌOÊ»Éä3»ÉÕväÌòß=ØOØÌÜºÍ:ÝfÌcËXäáÌÔ.ÉÌÊ¶Éä àÑ¹Ñ»ØOØ»ÍÔvÕ5ÉÛÉÊËÉÊõ2äáÜ»Ñ»ØcÍ Ë¤ÝfäáÌOÊ»ÌÉÕ5Ôâë ÊËÉ$ÕvÉÕ?Í:ÉÌOÔ3Í8Ê»ÌäáäÔ8Ë¶ÚfÍÍ:åUÚaØcÚaÕ5É;ºÉ$ØKËÞÛÉÌ=ÉÌOÊ»ÉÕ\ùÄÝfÕ5ÐfÉÐUÉÛÉÊ¥óÌKÒ3Ó¤ÔvÉäÌÔ\ÚaÛ¶Ê»ÉÓ»äáÉ$Ê»ðËÉä õ2äáÜ»Ñ¶ØKÍÏàÑ æBÍ:ÌOÉÓ»É ë Û»Û âXéfâ¢o Ö ×Ñ»Õ"Ë»ÚUÍÞÍ:åUÚØKÚaÕ5É\»ÉØcË Ìä óXóBª úÞÝ¤ËÉ$ØØqê?Ù8Í:Ý Ë»ÚaïÏ·ÐUÑÒhÓÔ Õ5ÉØKÚÔvÌOù´àÑ¶äÿÍöäáäÉÔvÕ5ÌÍ5ÒÓ¶ÉÊ;ÚaØØ£àÑ»Ê»ÌOäáäÏÔÙ  ÌÉËÉ$Õ8ÝfÛÉÕvÉuk(ÉÌØ£ËÉ$Õ ë Û»Û(â¶èâ ¿Ö ×Ñ»Õ£Ï·ÐUÑÒhÓÔ àÉ$ÌÐfÔ$â(úÞÌÔmàÑ»Ê»ÉÓ¶äáÉÊËÉ$ÕXçÉVÍvÚaäÔ3Ë¤ÌKÒ3ÓÔ5ÉË¤ÝfäáÌOÊ»ÌÉÕ5ÔÓ¶ÌÊ»ÐUÉÐfÉÊñËÉÕuÙ=ÚÑ»ØÌOðÎoÉÌÔ5Õ3ÚÐÏË»ÚUÍ ç\ÉÍvÚä´ÔÖÉØKË£ÙÄËÉÕüËÌÉmÍ:åUÚaØcÚaÕ5ÉýíôÉØÛÍÔvÉÊ¶ÉÕvÐUÌÉ  ÉÐUÉÊáË¤ÉÕoÓ ×ÝUÓ»ÉÕ5ÉÊ5»ÉÕväÌÌäðÜ»Ñ»ØcÍ:ÉáùÄÉÕ5ÐfÕ ×ÝfïfÉ$ÕvÔÙ.ÚÑÒÓñÛjÉ$Ì¾ÐUÕvÝUïfÉÊÛ ¥ÉÕvÔ5ÉÊMË¤ÉÕ£8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌpÔâ£óÌOÉÍÖ ×Ñ»Ó»ÕvÔÛÉÌ8ËÉ$ä Ñ»Ê¤ÔvÉ$ÕvÉÊk É$ÌØ8Ë¤ÉÕ ë Û¶Û(â.èâ ¿  ÉÐfÉ$ÊËÉÕ ë ÛÍvÒ3Ó  ×ÚfÒ3ÓÑ»Ê¶ÐËÉÍuÙ=ÚaÑ¶ØÌòßwÎoÉÌÔ5Õ3ÚÐÄÍäáÌÔ  ÚfÒ3ÓÍ:É$ÊËÉä ë ÍöäáäÉÔvÕ5ÌòÉ$ÜÚaÕ?ÚaäÉÔvÉÕ àÑ É$ÌÊ»ÉÕ¹8ÉËÑ»å¤ÔvÌOÝfÊ¢ùÄÝfÊÏ·ÐUÑÒhÓÔ Õ5ÉØKÚÔvÌùàÑ»ä Í:ö¤äáäáÉ$ÔvÕvÌcÍvÒvÓ»É$Ê5ÚaØØBâhómÚfÍF¨ÉåÔ5ÝfÕÖÉØKË"Ë»ÚaÐUÉÐfÉÊ  ÌÕ?Ë|ùÄÝUÊ¥ËÉÊÜhÝfÕ5ÉÊ¤Ôvà0ß¡ø£Éå¤ÔvÉ$ÊËÉÕ8ÉØKÚÔvÌù¤ÐfÉVÍvÒ3Ó  ÌOÊËÌÐUåÄÉÌÔÉÊÛÉÍÔvÌää´Ô$âóXÚaÓ»É$Õ¾Ê¶ÌäáäÔ.ËÌÉ\ùÄÉå¤ÔvÝUÕvÌÉ$ØØÉ8íÄÉ$ØÛÍÔvÉÊ»É$ÕvÐfÌOÉäáÌÔ  ÚfÒ3ÓÍ:ÉÊºËÉä 108ÚÛ(âìÑÍvÚäáäáÉÊ¤ÖBÚfÍvÍÉÊËÞØ ×ÚaïfÔÀÍ:ÌcÒÓ¥ÉÌÊ¶É´äáÝ¤Ë¤ÉÕ3ÚÔvÉ ë Û»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔÏËÉÕÏíÄÉ$ØÛÍÔvÉÊ»É$ÕvÐfÌOÉÊ¥Û»à  âÉ0ø£Éå¤ÔvÌùÄÉ$ÊjXÝfÜ»Ü¶ØÑ»Ê»ÐôÍ;ÖÑ»Ê¶åÔ5ÌÝfÊ¶ÉÊ&ùÄÝUÊ¥ËÉÕ ë Í:ö¤äáäáÉÔ5ÕvÌpÉÖÉÍÔ3Í:Ô5ÉØØOÉÊ(Ù£ËÌÉÏÛÉÌûËÉÊ¥óXÎoðªXú Ñ»ÊºË óXÎoð»Ý ÉVÒÓ»Ê¤Ñ»Ê»ÐUÉÊÛÉÍ:ÝUÊËÉÕ?Í´ÐfÉÕ5ÌÊ»ÐñÌKÍ:Ô$â·=Õ3Í:ÔÛjÉ$Ì  ÉÍ:ÉÊ¤ÔvØOÌKÒ3Ó»ÉÊ\ ¥ÉÕ5ÔvÉÊùÄÝfÊ"ËÉä ë Í:ö¤äáäáÉ-ÔvÕ5ÌÉ-ÜÚaÕ?ÚaäáÉÔ5É0Õû10ÍÌÊËáÐfÕ ×ÝÄÍ5Í:ÉÕ5É ë Û  ÉÌcÒÓ¤Ñ»Ê»ÐUÉÊËÉÕ ë Xú»ÉØKËÉ$ÕÕvÉØcÚaÔ5Ìùà$Ñ»äÿÍöääáÉÔÕvÌcÍvÒ3Ó»É0ÊÞÚaØØ»ÖÉÍÔvàÑºÍ:ÔvÉ$ØØÉ$Ê(âfõ2ä àÉ$ÌÔvØOÌKÒ3Ó»ÉÊu¨¾É$ÕvØKÚÑÖ(É$ÌÊ»ÉÕ8í¤Ò3Ó  ÉÕ5ÌÝfðÊ»ÉÊ»åÄÝUØØOÌKÍ:ÌOÝfÊÍÝfØØOÔvÉÊÉ©¤ÔvÕ5Éä ÚUÍ:ö¤äáäáÉÔ5ÕvÌOÍvÒ3Ó»ÉØÝUåfÚØÉ ë mú|ßXÝfÊîºÐfÑ»Õ?ÚaÔvÌOÝfÊ»É$Ê´ÉÓ¶ÉÕ*ËÌÉë ÑÍÊÚaÓ»äÉXÛ»ÌØcËÉÊ(â¶óXÚaÓ¶ÉÕ\Ë ×Ñ»ÕÖÔvÉ ËÉÕ"=ÌÊ Ñ»ïËÉÕ ë Í:ö¤äáäáÉ-ÔvÕvÌOÉ\ÚaÑÖûËÌOÉ ÉVÚaå¤ÔvÌÝUÊÍvË¤öðÊÚaäÌåXåUÚaÑ¶ä ÉÌOÊ»ÐfÕ5ÉÌòÖÉÊ â­ ¢ÌOÕ  ÉÕ3ËÉ$ÊÑ»ÊÍË»ÚÓ»ÉÕ=ÌOä ÖÝfØÐUÉÊËÉ$ÊÏÊÑ»ÕûÚaÑÖ Í:ö¤äáäáÉ$ÔvÕvÌOÍÌÉÕ5ÔvÉåÄÝfØOØÌKË¤ÌÉÕ5ÉÊËÉ"XÉÕ5Ê»äÚaÔ5ÉÕvÌOÉæ8Xú&êÛÉÍvÒ3Ó»Õ ×ÚÊ»åÄÉÊ(Ù  ÉØKÒ3Ó»ÉmÚaÑÒ3ÓáÌÊ ËÉÊÊÚfÒ3ÓÖÝUØÐfÉ$ÊËÉÊk Õ?ÚaÊÍÜÝfÕvÔ5ÕvÉÒ3Ó»Ê¤Ñ»Ê»ÐUÉÊ ë Ê  É$ÊËÑ»Ê»ÐoîºÊËÉÊ  ÉÕ?ËÉÊ(â$õ;äßjÚØØOÉËÉÕhXú|ß¡XÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊÓ ×ÚaÊ¶ÐfÉÊ"ËÌOÉ»ÉØKËÉ$ÕoùÄÝfÊ ËÉÕ"8ÉØKÚÔvÌù¤ÐfÉVÍvÒ3Ó  ÌOÊËÌÐUåÄÉÌpÔ¿­³»Ñ»ÊËáùÄÝUÊÞË¤ÉÕ8óÌcÒÓ¤ÔvÉmËÉÕ*ÛÉÌðËÉÊ¢íÄÑ»ÛºÍ:ö¶Í:ÔvÉ$äáÉáË¤ÉÕèVß¶íÄÔvÕ5Ýfä XÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊ¢ÚÛ(Ù=Ñ»ÊËÉÍÐfÌOØÔÀ¼à    þ âóÌOÉÍ:É ÉVËÑ»å¤ÔvÌÝUÊËÉÕáÙ=ÚaÕ?ÚaäáÉ$ÔvÉÕùÄÝfÊ ¿ ÚÑÖèÉ$Õvä ×ÝUÐfØÌcÒÓ¤Ô.ÉÌÊ»É ×Ñ»ÛÉÕ3ÍÌKÒ3ÓÔ5ØÌKÒ3Ó»ÉÕ5É8óXÚÕ3ÍÔvÉØOØÑ»Ê»ÐÑ»ÊË óÌKÍåÑÍ5Í:ÌOÝfÊËÉÕâ\ÌKÒ3ÓÔ5ÐfØÉ$ÌKÒ3Ó»ÐfÉ  ÌcÒvÓÔ?Í:É0ø£Éå¤ÔvÉ(ÌOäªÎoÉàÑ¶ÐXÚÑÖ£ËÌOÉ ìÑºÍ:Ô3ÚÊË»ÍÐfØÉ$ÌKÒ3ÓÑ»Ê¶Ð»â
U} Ç } ®á~{!tã©vUrÉÃÉt ¿ Î
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
ë Û»Û¶ÌØKË¤Ñ»Ê»Ð èâµ¯!q ®¯tÄ»rwÅ­t À Ë
Á1ÁÌyÍzv{­ÉK³+zv¡Ä»rwË1vtv ä-å  þæç  þ æ»èûê ypÉ¸ézv¡Ä»rwË1vª!t~|µÂzãÉ+*aÉtÏ1rwÆÈtv 1° þ <»rwv ®árwv¡ÈÌtr2tv !t~áµ 7r{1zv{­É$1rwÆÃÈ8t?³ z~sÅt~ÊÉ+ÆÃÈSrt5!tvtÞBtÃyÍ»rwÅ{!t3É+ÆÈ¶±hrwv¶1r{­Ä1tr2tv ¿  !êÃ§#|´!êÃ§´´ <»rwv|®9rwv1ÈÌtr28tv&!t~ìëÚrwÆÈ{!tÉ+ÆÈ¶±hrwv¶1r{­Ä1tr2  ?><»Ë1ã
t3~t5½í£r27y2t~Ãtzv»zv!t~t8¸r{z!~Ãtv? } ¼urt8¼X¹8f®á~{tã©vUrÉÃÉt/Å©Ë1vA/11~³î»y ï"rtÊb<K¼X¹üA\?É+rwv»11ã
trhÅt~0±·tv»!tÃm±hË1~v!tv }
o1 À 
ÁÂr2tÃy U} ®¯tÄ»rwÅ­t°tÇÆÈ1ÉtÃy²±hrw~ÊÄ­z!v{tv´³(z!~µÂÆÈ¶±·t~
rwË1vÌtv¡Ä|ËyyÍrÉ+rwË1vXtv
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
ë Û»Û»ÌOØKËÑ¶Ê»ÐÏè¤â#!q °srt/rwv.Bã©ã } U}ð ½Uñt51ËÆÈ5£r2û!t~ìò91~Ç1tÃ»~
rÉ+rt~zv{;Å©Ë1v|¸éz!ÆÈ1ÉÞtÃy }<K¼X¹8¸X? }
U} Ç } ®á~{!tã©vUrÉÃÉt o¶é
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γs
0
0.5
1
1.5
2
0
0.5
1
1.5
2
0
10
20
30
40
ρ1ρ2
Γ0
ë Û»Û¶ÌØKË¤Ñ»Ê»Ðèâmq °srtÞrwvx.Bã©ã }U}ð ½ñt51ËÆÈx£r28!t~Fò91~Ç1tÃ»~
rÉ+rt~zv{5Å©Ë1vÞµ }Fó *ÁÌtÃyhtÃy } <K¼X¼FA·? }
oÄè À 
ÁÂr2tÃy U} ®¯tÄ»rwÅ­t°tÇÆÈ1ÉtÃy²±hrw~ÊÄ­z!v{tv´³(z!~µÂÆÈ¶±·t~
rwË1vÌtv¡Ä|ËyyÍrÉ+rwË1vXtv
0
10
20
30
40
0.0
ô
0.2
ô
0.4
ô
0.6
ô
0.8
ô
0.9
ô
0õ 0.5 1ö 1.5 2÷
ρ/ρø sat0
10
20
30
40
0õ 0.5 1ö 1.5 2÷0
10
20
30
40
Γs
CNM
0
10
20
30
40
0õ 0.5 1ö 1.5 2÷
ρ/ρø sat0
10
20
30
40
0õ 0.5 1ö 1.5 2÷0
10
20
30
40
Γ0
CNM
DB−HM
DB−F
DDH
ë Û»Û»ÌOØKËÑ¶Ê»ÐMè¤â´q ¼urwÆÈtÇ1ãÈ81v{1r{Ä1tr2!t~jt¯tÄ»rwÅ­tv À Ë
Á1ÁÌyùz!v{ÉK³+z!v¡ÄrwË1vt+vä Ñ!ÒhÓç àä-å  þæç  þ <ú û1êÃ ?¹rwv!tvjÅ­t~É+ÆÈSrt5!tvtv À òá1~1tÊ~rÉ+rt~z!v{tv } ¼urt · ­Èy2tvjrwv"!t~ó 1ã
tÊy2y2t{tã
tv¥1rt£4FtÉ+ÆÈ¶±hrwv¶1r{­Ä1tr2trwvtÉ µÂzãÉ+*ÉtÉÞrwv|®árwv¡ÈÌtr2tvüÅ+Ë1vjÆ }
C"D7EFD³C Y\[^]`_bacN-VXWFd9eBd"fgNhd
óÌÉñóÌcÍ:å¤ÑÍvÍÌÝfÊÂËÉÕümúÞð8ÉÒ3Ó»ÊÑ¶Ê»ÐfÉÊÛÉÐfÌOÊ»Ê¤Ô|äÌÔËÉ$ÕóÌcÒÓ¤ÔvÉ0ßÑ»ÊËý8ÉØKÚÔvÌOùÐUÉðÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌOÔ3ÍvÚÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔËÉÕ É0ø£ÉåÔ5ÌùÄÉÊXÝfÜ»Ü¶ØÑ»Ê»ÐôÍ;ÖÑ»Ê¶åÔ5ÌÝfÊ¶ÉÊ ä Ô °  Ù=ç\ØÐ¶âoæ2è¤âé+¯wê3âë Û»Û(â.è¤â´|à$ÉÌÐUÔË¤ÌÉÍÉáÚØKÍ»Ñ»Ê»å¤ÔvÌÝUÊËÉÕ óÌcÒÓ¤ÔvÉÏÉ$ÌÊ»ÉÍíÄÑ¶ÛÍ:ö¶Í:Ô5ÉäÍÏæqÌOÊ\=ÌÊ¶Ó»ÉÌÔ5ÉÊñËÉÕí ×ÚaÔ5ÔvÌOÐfÑ»Ê»ÐôÍvËÌcÒÓ¤ÔvÉ Ô 62êÖ ×Ñ»ÕË¤ÌÉómÎoðªXú æqÝfÛÉÕ5É&ç\Õ3ÚÜ»Ó»ÉÊ£ê´Ñ¶ÊË¢óXÎoð»^8ÉÒÓ¶ÊÑ»Ê¶ÐfÉÊæqäáÌOÔvÔ5ØÉÕ5É|ç\Ü»Õ?ÚaÜ»Ó»É$ÊhêÏÑ»ÊË ÍvÒ3Ó»ØÌOÉïfØOÌKÒ3Ó Ö ×Ñ¶ÕáË»ÚUÍáóXóFª úÞÝ¤ËÉØOØæÑ»ÊÔ5ÉÕvÉç\Õ3ÚÜ»Ó»ÉÊ£êÖ ×Ñ»ÕùÄÉÕ3Í5ÒÓ¶ÌÉËÉ$Ê»É&íÄÔ5Õ ×ÝUä´Ñ»Ê¶ÐÄÍ:ÐUÉÍvÒ3Ó  ÌÊËÌOÐfåÄÉÌOÔvÉÊ ¿þ2â9 ×Ñ¶ÕÞùÄÉÕ?ÍvÒ3Ó  ÌOÊËÉÊË¤É&íÄÔ5Õ ×ÝfäÑ»Ê»ÐôÍ:ÐUÉðÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌOÔ=ÐfÉÛÉÊ ËÌÉÍÉFXÑ»Õ5ùÄÉÊËÌÉ\É0ø£Éå¤ÔvÌùÄÉ$Ê; ÝUÜ»Ü»ØOÑ»Ê»ÐÄÍ2ÖÑ»Ê»å¤ÔvÌOÝfÊ»ÉÊÌOÊ´ÉÌOÊ»ÉÕÌKÍÝfðÔvÕ5ÝfÜÉÊ¹ ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ´ßé3ß»ÉÕ5äáÌUXÑ»ÐUÉØß ÛÉÌ£ËÝfÜ¶ÜjÉ$ØÔvÉ$ÕóÌKÒ3Ó¤ÔvÉ  ÌOÉËÉÕ$âÄóÌOÉÍ=Í:ÌOÊËËÌÉÉÊ¤Ô3Í:Ü¶ÕvÉÒ3Ó»ÉÊË¤ÉÊ¥ú|ß¡ ÝUÜ»Ü»ØOÑ»Ê»ÐfÉ$ÊÞÌÊ"ËÌOäáÉÊÍÌÝUÊÍ:ØOÝÄÍvÍÉÊ¹ûÌOÊ»Ó»ÉÌOÔvÉÊæ­ÿ þ  æo  êvê?âóÌÉÉ0ø£Éå¤ÔvÌùÄÉ$Ê¥XÝfÜ¶Ü»ØÑ»Ê¶ÐÄÍ;ÖÑ¶Ê»åÔ5ÌÝUÊ»ÉÊÞÌOÊ"ËÉÕ\ÚaÊ¶ÌKÍ:ÝUÔvÕ5ÝfÜÉÊèß»íÄÔ5ÕvÝUä XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊMæqÉ$ÊËØÌOðÒÓ¶ÉÍ¿­þqê\Û»ÌOØKËÉ$Ê&ÉÌOÊ»ÉÊñÎ8ÚaÊËÑ»ä ËÌÉVÍ:É¹ Ñ¶ÕvùÄÉÏÓ»ÉÕ5Ñ»äâ(úÞÌOÔàÑ»Ê»ÉÓ¶äáÉÊËÉ$ÕF8ÉØKÚÔvÌOùÐUÉðÍvÒ3Ó»ÌÊºËÌÐUåÄÉÌÔ  ÚfÒ3ÓÍ:É$ÊáËÌOÉF»ÉØcËÉÕàÑ»Ê ×ÚfÒ3ÓÍ:Ô$ÙwÛÉùÄÝUÕ8ÍÌÉ8Ö ×Ñ»ÕoÐUÕ ×ÝfïUÉÕ  É$Õ3ËÉÊºËÉÍ¿­þ  ÌÉVËÉÕÚaÛÖBÚØØOÉÊ(â ë Ñ¤ÖÐfÕvÑ¶ÊË´Ë¤ÉÕ=Ñ»Ê¤ÔvÉÕ?ÍvÒ3Ó»ÌÉVËØÌcÒÓ»É$Ê=Ê»ÉÕvÐUÌÉð(Ñ¶ÊË´ó\ÌKÒ3ÓÔ5ÉÚaÛ»Ó ×ÚaÊ»ÐUÌÐfåÄÉ$ÌÔËÉÕ=ùÄÉÕ5ðÍvÒ3Ó»ÌÉVËÉÊ»ÉÊ úÞÝ¤ËÉØOØÉÌKÍÔËÌOÉÍ:ÉXÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊºÍvÚaÛ¶Ó ×ÚaÊ»ÐUÌÐUåÄÉÌÔ"Ñ»ÊÔ5ÉÕ3Í5ÒÓ¶ÌÉËØOÌKÒvÓ(Ù  ÌOÉÉÍ
U} Ç } ®á~{!tã©vUrÉÃÉt o ¿
0õ 0.2 0.4 0.6 0.8 1ö
vi  [c]
0
10
20
30
40
0õ 0.2 0.4 0.6 0.8 1ö0
10
20
30
40
0õ 0.2 0.4 0.6 0.8 1ö0
10
20
30
40
Γs
CNM
ρtot = ρsat
ρtot = 2ρsat
0õ 0.2 0.4 0.6 0.8 1ö
vi  [c]
0
10
20
30
40
0õ 0.2 0.4 0.6 0.8 1ö0
10
20
30
40
0õ 0.2 0.4 0.6 0.8 1ö0
10
20
30
40
Γ0
CNM
DB−HM

DB−F

DDH

ë Û»Û¶ÌØKË¤Ñ»Ê»Ð¥èâµÎ!q ìÁÂz1ypÉ+1ãÈ81v{r{­Ä1tr2!t~tO¯tÄ»rwÅ­tv À Ë
Á1ÁÌyùz!v{ÉK³+z!v¡ÄrwË1vtv²ä ÑÒhÓç àä-å  þæç  þ <ú ¸û1êÃ ?rwv !tv¾Å­t~ÊÉ+ÆÈSrt5!tvtv Ë!tÃyy2tvcã
trFtrwv³+1ÆÃÈÌt~5z!v»ñ1Ë
Á1ÁtÊy8t~s4Ft3É+1B1rwÆÈ8tuy¢É¸ézv¡Ä»rwË1v&!t~mµz!ãÉ+*©É8tF{!tÉ+ÆÈ¶±hrwv¶1r{­Ä1t+r2 }
ÌÊñËÌOÉÍ:ÉÕ ë Û»Û»ÌOØKËÑ»Ê¶ÐÞË¤ÉÑ»ÔvØOÌKÒ3ÓàÑñÍ:ÉÓ»É$Ê&ÌcÍ:Ôâ.óÌOÉÍ:É;XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊÍvÚÛ»Ó ×ÚaÊ¶ÐfÌÐUåÄÉÌÔÏØ ×ÚaïUÔÍ:ÌcÒÓ"ËÉ$Ñ»ÔvØOÌKÒ3Ó»ÉÕoÌOÊËÉ$ÕXËÌOÕvÉå¤ÔvÉ$ÊÞ¿7 ß ë Û¶Ó ×ÚaÊ»ÐUÌÐUåÄÉÌÔmËÉÕB»ÉØKËÉ$Õ8Ë»ÚÕ3Í:Ô5ÉØØOÉÊ(âóÌOÉÍ8ÌKÍ:Ô\ÌÊë Û»Û âfè¤âÎàÑÀÍ:ÉÓ¶ÉÊ(Ù  ÝmËÌÉá ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊÍvÚÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔoË¤ÉÕ=ÍåUÚaØÉ$ÕvÉÊ Ñ»ÊËùÄÉå¤ÔvÝUÕvÌÉ$ØØÉ$ÊXÝfÜ»Ü¶ØÑ»Ê»ÐôÍ;ÖÑ»Ê¶åÔ5ÌÝfÊ¶ÉÊ|Ö×Ñ»ÕoÖÉVÍ:ÔvÉÏç\ÉÍ5ÚaäÔ3ËÌcÒÓ¤ÔvÉÊ    Ô 6 Ñ»ÊºËÞ   è Ô 6 Ë»ÚaÕ5ÐfÉðÍ:Ô5ÉØØOÔÌKÍ:Ô$â¤óÌÉBXÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊÍ5ÚaÛ»Ó.×ÚÊ»ÐfÌOÐfåÄÉÌOÔ\ËÉÕ*É0ø£ÉåÔ5ÌùÄÉÊ;XÝUÜ»Ü»ØÑ¶Ê»ÐÄÍ2ÖÑ»Ê»å¤ÔvÌÝUÊ»ÉÊáØ;×ÚaïUÔÍ:ÌcÒÓñÌÊÛÚaØOØÉËÉÕÀóXÎoð8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊÚaØcÍäáÝ¤ËÉÕ?ÚaÔÛÉàÉÌcÒÓ»Ê¶ÉÊ(Ù  ×ÚaÓ»Õ5ÉÊËÍ:ÌOÉáÌä ómóFªúÞÝ¤ËÉØOØ.ÚaÑÍÐfÉÜ¶Õ×ÚaÐUÔvÉÕ\ÌÊi=Õ3Í5ÒÓ¶ÉÌÊ¤Ñ»Ê»ÐÏÔ5ÕvÌÔ5Ôâ®äËÌÉVÍ:É=äáÝ¤Ë¤ÉØØcÚaÛ»Ó ×ÚÊ»ÐfÌOÐfÉ·XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊÍvÚÛ»Ó ×ÚaÊ¶ÐfÌÐUåÄÉÌÔùÄÉÕ3ÍÔvÉÓ»É$ÊàÑå ×ÝfÊ»Ê¶ÉÊ(Ù0ä ×ÑÍvÍÉÊËÌOÉ  ÉÍÉÊ¤ÔvØÌcÒÓ¶ÉÊF\ÌKÒ3ÓÔ5ÐfØÉ$ÌKÒ3Ó»ÐfÉ  ÌcÒvÓÔ?Í:É0ø£ÉåÄÔ5É.ËÌKÍåÑ¶ÔvÌÉ$ÕvÔ  ÉÕ3Ë¤ÉÊ(ÙË¤ÌÉ*ËÌÉXú|ß8ÉÒ3Ó»Ê»ðÑ»Ê»ÐUÉÊÞÐUÉÐfÉ$Ê ×Ñ»ÛÉÕ\ËÉÊç\ØÉ$ÌKÒ3Ó»ÐfÉ  ÌcÒÓ¤Ô3Í2ßú|ß8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊáÚÑÍ:àÉ$ÌKÒ3Ó»Ê»ÉÊ(â
 Í¾ÌcÍ:Ô*àÑ»ä ÉÌOÊ»Éä Ë¤ÌÉ ìÁÂz1ypÉ+1ãÈ81v{1r{Ä1tr2 ËÉÕáºÉ$ØKËÉÕûËÉÕíôÑ»ÛÍ:ö¶Í:Ô5ÉäáÉÄÙôËÌÉmÚaÑÖðÐUÕvÑ»ÊËªËÉ$Õ .BzÉ1zÉ+ÆÈ ßÑ»ÊË Ä|z!~  ~trwÆÈ¶± tr2»r{!t À Ë1~~tÃyùrwË1v¡ÉtO¯tÄt ÉÊ¤Ô3ÍÔvÉÓ»É$Ê(â ×Ñ¶ÕáËÌOÉ"èVß»íôÔvÕvÝUä  ÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊÍ:ÝUØØÔ5ÉÊ ËÌÉVÍ:Éi øhÉ$åÔ5ÉË»ÚÊ»Ê àÑ ÉÌÊ¶ÉÕÏËÉ$Ñ»ÔvØOÌðÒ3Ó»ÉÊ¥àÑÍ ×ÚaÔvà$ØÌKÒ3Ó»ÉÊ> É$ØKÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊºËÌÐUåÄÉÌÔ?ÍvÚaÛ¶Ó ×ÚaÊ»ÐUÌÐUåÄÉÌÔmËÉÕäáÌOÔvÔvØOÉÕvÉ$Êj»ÉØKË¤ÉÕÖ ×Ñ»Ó¶ÕvÉÊ(âõ2ÊÍÛÉÍ:ÝUÊËÉÕ5ÉË»ÚUÍ´Ñ»Ê¤ÔvÉÕ?ÍvÒ3Ó»ÌÉË¤ØÌKÒ3Ó»É ­É+*|ìÁÌË»rÉ+ÆÈÌt:t~ÈSytv ËÉÕÏàÑ»ð
oo À 
ÁÂr2tÃy U} ®¯tÄ»rwÅ­t°tÇÆÈ1ÉtÃy²±hrw~ÊÄ­z!v{tv´³(z!~µÂÆÈ¶±·t~
rwË1vÌtv¡Ä|ËyyÍrÉ+rwË1vXtv
ÐfÕ5Ñ»ÊËÉ$ØÌÉ$ÐfÉÊË¤ÉÊÉ0ø£ÉåÔ5ÌùÄÉÊ ¥ÉÒ3ÓÍ:ÉØ  ÌÕ5åÑ»Ê¶Ð8Û»àÐfØBâËÉÍ=õ2äáÜ¶Ñ»ØKÍÉÍhÍÝfØØOÔvÉ*Ó»ÌÉÕ(Ó¶ÉÕvðùÄÝfÕ5ÐfÉÓ¶ÝfÛÉÊ  ÉÕ3Ë¤ÉÊæ ë Û»Û(â(éfâ¢oê?â
 óÉÕà  ÉÌÔ5É9 ø£Éå¤Ô¾ÌcÍ:ÔË¤ÉÕ ò91z1yÍrf®¯tÄ Ù¤ËÉÕÛÉÌ»å¤ØÉÌOÊ»ÉÊ;8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌpðÔvÉ$ÊËÌÉ/Ñ»å¤ØÉÝUÊ»ÉÊËÉ$Õ8èVß¶íÄÔvÕ5Ýfä¸XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊÞÑ»äáÝUÕ3ËÊ¶ÉÔâÍoÓÚaÊºËÉØÔüÍ:ÌcÒÓáÌOä ¥ÉÍ:ÉÊ¤ÔvØOÌKÒ3Ó»ÉÊÑ»ä ÉÌÊ¶É ¼rwÆÈ8t?fFtÉ»1z!~rt~z!v|{ ÙhË¤ÌÉ ÚaÑÖ¾ËÌÉ óÌcÒÓ¤ÔvÉÚÛ»Ó.×ÚÊ»ÐfÌOÐfåÄÉÌOÔËÉÕ8É-øhÉ$åÔ5ÌùÄÉÊíÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌÉ$ÊáàÑ»ÕU×ÑÒå¤ÐfÕ5ÉÌòÖÔ$â
óXÚfÍáìÑÍ5ÚaäáäáÉ$Ê  ÌOÕvåfÉ$Ê¥ËÌÉÍÉÕà  ÉÌáø£Éå¤ÔvÉÛÉ  ÌOÕvå¤ÔÌÊ ë Û¶Û(â=è¤â´Û»à  â ÌOÊ ë Û»Û(âèâÎË»ÚfÍXåÄÝUäáÜ»ØÌOàÌÉ-ÕvÔ5ÉF¨ÉÕvÓºÚaØÔ5ÉÊÞÑ¶äËÌOÉ; Ñ¶ÕvùÄÉÊ"ÛjÉ$Ì¿­7  3â óÌÉ;=ÕvÓ ×ÝfÓ¤Ñ»Ê»Ð"ËÉÕ»ÉØOðËÉÕÛÉÌåØOÉÌÊ¶ÉÊ£8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌOÔvÉ-Ê¿7  ÌÕ?Ë´ËÑ¶Õ3Ò3ÓáËÉ$Ê¥Ù=ÚÑ»ØÌpß ø£Éå¤Ô¾ÛÉË¤ÌÊ»ÐUÔÙÛÉÌËÉä ËÑ¶Õ3Ò3ÓÏÉÌÊ»Éá=ÕvÓ ×ÝUÓÑ»Ê¶ÐË¤ÉÕh»ÉÕ5äáÌòßwõ2äáÜ»Ñ»ØOÍ:ÉûËÉÕ·k(ÉÌØcÍ:ö¶Í:Ô5ÉäáÉËÌOÉoÑ»Õ?Í:Ü»Õ ×Ñ»Ê»ÐUØÌKÒ3Ó»ÉóÌKÒ3Ó¤ÔvÉ  ÌOÉËÉÕ(Ó»É$ÕvÐfÉVÍ:ÔvÉ$ØØÔ  ÌOÕ3Ëhâõ2ÊÀËÌÉÍÉäª¿ ßwÎoÉÕvÉÌcÒÓmÌKÍ:Ô.ÍÝfäáÌOÔ.ËÌÉ*óÌcÒÓ¤ÔvÉVÚaÛ»Ó ×ÚÊ»ÐfÌOÐfðåÄÉÌÔ ËÉÕ£»ÉØcËÉÕ ËÝUäáÌÊÚÊÔ$â(õ2Ê ë Û»Û â¾éUâpo"ÓÚaÛÉÊ  ÌÕÐUÉÍ:ÉÓ¶ÉÊ(Ù.Ë»Úaï¥Ë¤ÌÉ¹ºÉ$ØKËÉÕÛÉÌÖÉðÍ:Ô5Éäõ2äáÜ»Ñ¶ØKÍ8äáÌÔ\àÑ»Ê»É$Ó»äáÉÊË¤ÉÕXó\ÌKÒ3ÓÔ5ÉÏÚaÛºÍ:ÝfØOÑ»ÔåØOÉÌÊ¶ÉÕ  ÉÕ3Ë¤ÉÊ(â(óXÚÓ»ÉÕÛÉ  ÌÕ5åÔ ËÌÉÙ=ÚaÑ¶ØÌòß¡XÝfÕvÕ5Éå¤ÔvÑ»Õ*ÌäÚaØØOÐfÉäÉÌÊ»É$ÊÉÌOÊ»É8ÉËÑ»å¤ÔvÌOÝfÊËÉ$Õ9»ÉØKË¤ÉÕâ¤úÞÌÔàÑ¶Ê»ÉÓ»äáÉ$ÊËÉÕ8ÉðØKÚÔvÌù¤ÐfÉVÍvÒ3Ó  ÌOÊËÌÐUåÄÉÌÔ  ÉÕ?ËÉÊj¶ÉËÝ¤Ò3Ó ËÌÉ5ÙÚaÑ»ØOÌòß¤ÎoÉ$ÌÔvÕ ×ÚaÐUÉáÑ»Ê  ÉÍÉÊÔ5ØÌcÒÓ(Ù Í:ÝñË»ÚaïñÍ:ÌcÒÓËÌÉ\É0ø£Éå¤ÔvÌOùÄÉÊ¥XÝUÜ»Ü»ØÑ¶Ê»ÐfÉÊùÄÉÕ3ÍÔ ×ÚaÕ5åÄÉÊ(âÄó\ÌÉÍÌKÍ:Ô*ÛÉÌ(ËÉ$ÊsXú|ß»ÉØcËÉÕ5ÊÏäáÌÔË¤ÉÊóXÎoðªXú Ñ»ÊË¢óXóFª\ð8ÉÒ3Ó»ÊÑ¶Ê»ÐfÉÊ ËÉ$Õ¥ÚaØOØ2Ù=Ñ»ÊºË ÛjÉ$Ì\ËÉÊJmú|ß»ÉØKË¤ÉÕvÊäáÌOÔËÉÊ¢ómÎoð ÉVÒÓ»Ê¤Ñ»Ê»ÐUÉÊÚÑÖÐfÕ5Ñ»ÊËËÉÕ5ÉÊáäáÝ¤Ë¤ÉÕ3ÚÔvÉÊ"óÌcÒÓ¤ÔvÉÚÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔ  É$Ê»ÌÐUÉÕâÎoÉÌ8ÍÉÓ»ÕÏÐUÕvÝfïUÉÊÛ &É$ÕvÔvÉ$Ê Ë¤ÉÕ£8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌOÔXÌKÍÔÏÓ»ÌÊ»ÐUÉÐfÉ$ÊËÉÕ;=ÌÊ Ñ»ï¥ËÉÍÙ=ÚaÑ¶ØÌòß¡ øhÉ$åÔ?ÍhÊ»ÌKÒ3ÓÔäáÉ$Ó»Õ  ÌcÒÓ¤ÔvÌOÐ»Ù3Ñ»ÊËÍ:Ô?ÚaÔ5Ô.ËÉÍvÍÉÊÐfÉ  ÌOÊ»Ê¤ÔU¶ÉÔvàÔ ËÌÉûõ;äÜ»Ñ»ØKÍ5ÚaÛ»Ó ×ÚaÊ»ÐUÌÐfðåÄÉÌÔûËÉÕÉ0ø£Éå¤ÔvÌùÄÉ$Ê; ÝUÜ»Ü»ØOÑ»Ê»ÐÄÍ2ÖÑ»Ê»å¤ÔvÌOÝfÊ»ÉÊ ÚaÊÎoÉË¤ÉÑ»ÔvÑ¶Ê»Ð»â¤õ2ÊáË¤ÌÉÍÉä ÎoÉÕ5ÉÌKÒ3ÓËÉÍÚÊ»ÌðÍ:ÝUÔvÕvÝUÜÉÊÙûÓºÚfÍ:É$Ê»Õ3ÚÑ»äÍË¤ÝfäáÌOÊ»ÌÉÕ5ÔÚaØcÍ:ÝËÌÉÚfÍöäáÜ¶ÔvÝfÔ5ÌKÍ5ÒÓ»Éõ2äáÜ»Ñ»ØcÍvÚÛ»Ó ×ÚaÊ¶ÐfÌÐUåÄÉÌÔ ËÉÕÉ0ø£Éå¤ÔvÌùÄÉ$Êj»ÉØKË¤ÉÕæBÍ:ÌOÉÓ»É  ÌÉVËÉÕvÑ¶ä ë Û»Û(â=éUâpoêÊq.ÎoÉÌ=Ë¤ÉÊ\Xú|ß8ÉÒ3Ó»Ê¤Ñ»Ê»ÐfÉ$ÊäáÌÔmËÉÊóXÎoð»ªXú íÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊ Í:ÌÉ$ÓÔäÚaÊÉÌOÊ»ÉÚUÍ:ö¤äáÜ»Ô5ÝfÔvÌcÍvÒ3Ó»É¥é 
	 ß ë Û»Ó ×ÚaÊ¶ÐfÌÐUåÄÉÌÔ$ÙoË¤ÌÉÞÌOäÚaØØOÉ¥ËÉÕ"óXóFª íÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊ¢ÉÔ  ÚUÍ|Í5ÒÓ  ×ÚfÒ3Ó»ÉÕÌKÍ:Ô$â\óÌÉ\Xú|ß¡ ÉVÒÓ»Ê¤Ñ»Ê»ÐUÉÊ¢äáÌOÔËÉÊ óXÎoð»§íÄÉØOÛÍ:Ô5ÉÊ»ÉÕ5ÐfÌOÉÊ à$ÉÌÐUÉÊ  ÌÉVËÉÕvÑ¶ä åÄÉÌOÊ»É¥Ê»ÉÊ»Ê»É$ÊÍ  ÉÕvÔ5ÉÛXÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊÍðÚaÛ»Ó ×ÚaÊ»ÐUÌÐfåÄÉ$ÌÔ  É$ÐfÉÊÌÓ¶ÕvÉÕ8äáÝ¤Ë¤ÉÕ3ÚÔvÉÊõ2äáÜ¶Ñ»ØKÍ5ÚaÛ»Ó ×ÚÊ»ÐfÌOÐfåÄÉÌOÔâóÌÉ"XÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊÍvÚÛ»Ó.×ÚaÊ¶ÐfÌÐUåÄÉÌÔüËÉÍ=äáÌOÔvÔvØOÉÕvÉ$Ê»ÉØKËÉVÍ Ø×ÚïfÔ*Í:ÌcÒÓÀÚaÑÒ3Ó´ÌOÊËÉÕ·XÝUÊîÐfÑ¶ðÕ3ÚÔvÌÝUÊÍvÚÛ»Ó.×ÚÊ»ÐfÌOÐfåÄÉÌOÔËÉÕ\É0ø£Éå¤ÔvÌùÄÉ$ÊúÚfÍ5Í:ÉÊÛÉÝUÛÚfÒ3ÓÔ5ÉÊ(âóÌOÉÍ8àÉÌÐUÔ ë Û»Û(âèâOé©¤âØªÌÉ$ÕÌKÍÔoË¤ÌÉm¿ 7 ß ë Û»Ó ×ÚaÊ»ÐUÌÐfåÄÉ$ÌÔ*ËÉÕ*É0ø£ÉåÔ5ÌùÄÉÊúÚUÍvÍÉÏæqÛÉÌ»ÖÉÍÔvÉÕ8ç\ÉÍvÚä´Ô?ËÌKÒ3Ó¤ÔvÉ8  ¢ Ô 68 êÌÊñËÉÕ;Xú|ßXÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊ Ë»ÚÕvÐUÉÍ:Ô5ÉØØOÔâ(ÎoÉÌùÄÉÕ?ÍvÒ3Ó  ÌOÊËÉÊºËÉÕB ÉØcÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊË¤ÌÐfðåÄÉÌÔÉÕ5ÐfÉÛÉÊÍ:ÌcÒÓ¢ÐUÉÕ3ÚUËÉMË¤ÌÉú|ß1 ¥ÉÕvÔ5ÉÞÖ-×Ñ»Õ ú Úä½¶É  É$ÌØÌOÐfÉÊ¢í£×ÚÔvÔ5ÌÐfÑ¶Ê»ÐÄÍÜ»Ñ»Ê»å¤Ôæ2ÍÌÉÓ»ÉàÑ¶ä ¨ÉÕ5ÐfØOÉÌKÒ3ÓáÚÑÒ3Ójk.ÚaÛÉØØOÉáéUâGèwê?âóÌÉÞÌKÒ3Ó¤ÔvÐfØOÉÌKÒvÓ¶ÐfÉ  ÌcÒÓÄÔ?Í:É0ø£Éå¤ÔvÉmËÉÕXú|ß ÉVÒÓ»Ê¤Ñ»Ê»ÐUÉÊMùÄÉÕ ×ÚaÊË¤ÉÕvÊj¶ÉËÝ¤Ò3ÓËÌOÉÉ0ø£ÉåÔ5ÌùÄÉúÚfÍ5Í:ÉÛÉÔvÕ ×ÚfÒ3ÓÔ5ØÌKÒ3Ó(â.óÌOÉ5XÝfÊîÐUÑ»Õ3ÚÔvÌOðÝfÊÍ5ÚaÛ»Ó ×ÚaÊ»ÐUÌÐfåÄÉ$ÌÔ ËÉÕXÉ-øhÉ$åÔ5ÌùÄÉÊúÚfÍvÍÉ´Ó ×ÚaÊ»ÐUÔà  ÚaÕmäáÌÔmËÉä Í:åUÚaØcÚaÕvÉ$Ê\»ÉØcË Ï Ô ×Ñ»ÛÉÕú  æè=êF  ¦ Ï Ô  þ æè=ê8àÑÍ5ÚaäáäÉÊ(Ù»ÚÛÉÕ Í:ÌÉ  ÌOÕ3ËàÑÍ ×ÚaÔvà$ØÌKÒ3ÓË¤Ñ»Õ3Ò3Ó¥ËÌÉÍÉØÛºÍ:ÔvåÄÝUÊÍ:ÌOðÍ:Ô5ÉÊÔ5Éu ÝUÊÍ:Ô5ÕvÑ»å¤ÔvÌOÝfÊÛÉÉÌOÊ! Ñ»ïUÔâ ¢ÌÕ\ÉÕ  ÚaÕ5ÔvÉÊË»ÚaÓ»É$ÕXÉÌÊ¶ÉúÞÝ¤Ë¤ÌòîåUÚaÔ5ÌÝUÊ¥ËÉÕìÑÍÔ3ÚÊË»Í:ÐUØÉÌcÒÓ¤Ñ»Ê»ÐÏÖ ×Ñ»Õí¤Ò3Ó  ÉÕvÌOÝfÊ»ÉÊ¶åÄÝfØðØÌcÍ:ÝfÊ¶ÉÊÌÊÌcÒÓ¤ÔvÐUØÉÌcÒvÓ»ÐfÉ  ÌKÒvÓ¤Ô3Í:åÄÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ»ÉÊ(âó\ÌÉÍÌcÍ:ÔXÌOÊ ë Û¶Û(â(èâOéféÏàÑ¥ÍÉÓ»ÉÊ(Ù  ÝËÌÉ ÎoÌOÊËÑ»Ê»ÐôÍ:ÉÊ¶ÉÕvÐUÌÉk ÉÌOØKÒ3Ó»ÉÊÚaØcÍì»Ñ»Ê»å¤ÔvÌOÝfÊ"ËÉÕmóÌcÒÓ¤ÔvÉÖ ×Ñ¶Õ8ùÄÉÕ3Í5ÒÓ»ÌOÉËÉÊ¶ÉF8ÉØKÚÔvÌOùÐUÉð
U} Ç } ®á~{!tã©vUrÉÃÉt o¯
0õ 0.2 0.4 0.6 0.8
vrel  [c]
0.5
0.55
0.6
0.65
m
* /M

DB−HM

DB−F

DDH

ë Û»Û¶ÌØKË¤Ñ»Ê»Ð¢è¤âé+!qÀ Ë1vQ{1z!~ÇrwË1v1É+1ãÈ81v{1r{­Ätr2M!t~¼t¯tÄ»rwÅ­tv ­ÉÃÉtiú  ã
trµX7r{1zv{­É$1rwÆÈt Ø Ô 68 rwv!tvjÅ­t~É+ÆÈSrt5!tvtv À òá1~1tÊ~rÉ+rt~z!v{tv }
ÍvÒ3Ó  ÌÊËÌOÐfåÄÉÌOÔvÉÊ¥Ë¶ÚaÕvÐUÉÍ:Ô5ÉØØOÔÌcÍ:Ôâí ×Ñ»Õ ùÄÉÕ3Í5ÒÓ  ÌÊË¤ÉÊËÉ;8ÉØKÚÔvÌOùÐUÉÍvÒ3Ó  ÌOÊËÌOÐfåÄÉÌOÔÉÕ5ÐfÉðÛÉÊ"Í:ÌcÒÓË¤ÌÉìÑÍÔ3ÚÊË»Í:ÐUØÉÌcÒÓ¤Ñ»Ê»ÐUÉÊ´Ö ×Ñ»Õ8É$ÌÊ»ÉXÉV«wÑ»ÌOØÌOÛ»ÕvÌOÉÕvÔ5É9»ÉÕväÌòßXÑ»ÐUÉØÛÉÌØk(ÉäáÜÉÕ?ÚaðÔvÑ¶Õ 3â óÌÉÍÉÉÊ¤Ô3ÍÜ»ÕvÉVÒÓ»É$ÊÞË¤ÉÊMìÑÍ:Ô?ÚaÊË¶Í:ÐfØOÉÌKÒ3Ó¤Ñ»Ê»ÐfÉ$ÊÌÊ ë Û»Û(â=éUâéÛÉÌË¤ÝfÜ»ÜÉØOÔvÉÕú|ß¤óÌcÒÓ¤ÔvÉôâ úÞÌOÔàÑ¶Ê»ÉÓ»äáÉ$ÊËÉÕ ë Ê»ÌcÍ:ÝUÔvÕvÝUÜ»ÌÉ"ËÉVÍ£ÙûÓºÚfÍ:É$Ê»Õ3ÚÑ»äáÉÍùÄÉÕ ×ÚaÊË¤ÉÕvÔÀÍ:ÌKÒ3Ój¶ÉðËÝ¤Ò3Ó Ë¶ÚfÍÞÎoÌOØKË¢ËÉ$Õ ë Û»Û(âéfâOéfâ ë ÑÖÐUÕvÑ»ÊËËÉÕäáÌOÔ´à$Ñ»Ê»ÉÓ»äÉÊËÉä ¿  ÚfÒ3ÓÍÉÊËÉÊ=Ê»ÉÕ5ÐfÌÉË¤ÉÕ8ÉØKÚÔvÌù¤ÛÉ  É$ÐfÑ»Ê»ÐÉÕ5Ó ×ÝfÓ¤ÔÍ:ÌcÒÓÌOÊÍ:ÐUÉÍvÚä´ÔmËÌOÉ£=Ê»ÉÕ5ÐfÌÉÏÜ¶ÕvÝiÑ»å¤ØÉÝUÊÞäáÌOÔ ÚUÒÓºÍ:ÉÊË¤ÉÕ" É$ØKÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊºËÌÐUåÄÉÌpÔâ®äËÉÊu=ÌÊ! ºÑ»ï\ËÉÕ(Ê»ÌcÒÓ¤Ô:ßôÔvÕ5Ìù¤ÌKÚaØOÉÊBÌKÒ3ÓÔ5ÐfØOÉÌKÒvÓ»ÐUÉ  ÌKÒvÓ¤Ô3ÍÉ0ø£Éå¤ÔvÉ.ÚaÑ¤ÖËÌOÉ Ö ×Ñ»Õ.ËÌOÉoí¤Ò3Ó  ÉðÕvÌOÝfÊ»É$Ê»åÄÝfØOØÌKÍÌÝUÊ»ÉÊ  ÌKÒ3ÓÔ5ÌÐUÉsXÝUäáÜ»ÕvÉVÍvÍ:ÌOÝfÊÍÉÊ»ÉÕ5ÐfÌOÉ|à$ÑÍ:ÔvÑºËÌÉÕ5ÉÊ(Ù=ÌcÍ:ÔáÉÍÍ:ÌOÊ»Ê¤ùÄÝfØØBÙËÌÉ=Ê»ÉÕ5ÐfÌÉÀËÉÕ"8ÉØKÚÔvÌOùÛÉ  ÉÐfÑ»Ê¶Ð´ùÄÝUÊËÉÕXç\ÉÍ5ÚaäÔvÉÊ¶ÉÕvÐUÌÉÚÛ»àÑ»àÌOÉÓ»ÉÊ âúÚaÊÞäÑ»ïÚØØÉ$ÕvðËÌOÊ»ÐÄÍÏÛÉÌ8ÉÌÊ¶ÉÕÏÍÝfØKÒ3Ó»ÉÊ ÙûÕ5ÝfàÉVËÑ»ÕÛjÉVËÉÊ»åÄÉÊ Ù=Ë»Úï&ÉÌOÊ»ÉáÉÌOÊËÉÑ¶ÔvÌÐUÉÞíÄÉÜºÚaÕ3ÚÔvÌOÝfÊ à  ÌðÍvÒ3Ó»ÉÊå¤ÌÊ¶ÉÔvÌcÍvÒ3Ó»ÉÕ8Ñ»ÊËÜÝfÔ5ÉÊÔ5ÌÉØOØÉÕ"=Ê»É$ÕvÐfÌOÉÏÌä ÚÓ»äáÉÊ"ÉÌÊ»É$ÕåÄÝùUÚaÕ5ÌKÚaÊ¤ÔvÉ$Êj¨XÌÉØOÔvÉÌOØðÒ3Ó»ÉÊ¤ÔvÓ»ÉÝUÕvÌOÉýÖ ×Ñ»Õ  ÉVÒÓÍÉØ  ÌOÕvåÄÉÊºËÉáíÄö¶Í:ÔvÉ$äáÉáÊ»ÌcÒÓ¤Ôä ×ÝfÐUØÌKÒ3ÓMÌcÍ:ÔâóÉÕç\ÕvÑ»ÊË  ÌOÕ3Ë É$ÕvðÍ:ÌcÒÓ¤ÔvØOÌKÒ3ÓÛÉÌOä ÎoÉÔ5Õ3ÚfÒ3Ó¤ÔvÉÊËÉ$Õ ç\ØOÉÌKÒ3ÓÑ¶Ê»ÐÖ ×Ñ»Õ*ËÉÊ¹=Ê»ÉÕ5ÐfÌÉ-ß¤õ2äáÜ»Ñ»ØcÍhk(ÉÊÍ:ÝUÕ\ævéfâ[èéê3â»ómÚËÌOÉ´É0ø£Éå¤ÔvÌOùÄÉÏúÚUÍvÍ:ÉÍ:É$ØÛÍÔÌOä Í:ÝUÐfÉÊÚÊ»Ê¤ÔvÉÊMå¤ÌÊ¶ÉÔvÌcÍvÒ3Ó»ÉÊ ë ÊÔ5ÉÌØËÉÍ=Ê»ÉÕ5ÐfÌÉ-ß¤õ2äáÜ»Ñ»ØcÍk(ÉÊÍ:ÝUÕ3Í8ÉÊ¤ÔvÓÚØÔvÉ$Ê|ÌcÍ:Ô$Ù»ÌKÍ:Ô8É$ÌÊ»ÉÏíÄÉÜºÚaÕ3ÚÔvÌOÝfÊË¤ÉÕ8åÌOÊ»ÉÔ5ÌKÍvÒ3Ó»ÉÊûÊ¶ÉÕvÐUÌÉùÄÝfÊËÉÕXç\ÉÍvÚäáðÔvÉ$Ê»ÉÕvÐUÌÉáÊ¶ÌKÒ3ÓÔä ×ÝUÐfØÌcÒÓ â-k(ÕvÝUÔvàË¤Éä  ÉÕ3Ë¤ÉÊ  ÌÕÏÓ¶ÌÉÕ ÌÊ ËÌÉVÍ:ÉÕu &ÉÌcÍ:ÉáùÄÝUÕvÐUÉÓ»ÉÊ(Ù.Ñ»äËÉÊ==ÌÊ! ºÑ»ï ËÉÕ5ÌcÒÓ¤ÔvÐUØÉÌcÒÓ¶ÐfÉ  ÌcÒvÓÔ?Í:É0ø£Éå¤ÔvÉÚÑÖË¤ÌÉMìÑÍÔ3ÚaÊºË»Í:ÐUØÉÌcÒÓ¤Ñ»Ê»Ð«ÄÑÚØÌÔ?ÚaÔ5ÌùùÄÉÕ?Í:ÔvÉ$Ó»ÉÊàÑå ×ÝUÊ»Ê»ÉÊ âGóXÚäáÌÔÏÉÕ5ÓÚaØOÔvÉÊ  ÌOÕÖ ×Ñ»ÕáË¤ÌÉÕvÉË¤Ñ»àÌÉ$ÕvÔvÉ"ÎoÌOÊËÑ»Ê»ÐôÍ:ÉÊ¶ÉÕvÐUÌÉ"ËÉÕ
o1# À 
ÁÂr2tÃy U} ®¯tÄ»rwÅ­t°tÇÆÈ1ÉtÃy²±hrw~ÊÄ­z!v{tv´³(z!~µÂÆÈ¶±·t~
rwË1vÌtv¡Ä|ËyyÍrÉ+rwË1vXtv
0

0.5 1 1.5 2 2.5 3 3.5
ρtot/ρ

sat
0
100
200
E
/A
  [
M
eV
]
0
100
200
E
/A
  [
M
eV
]
0
100
200
E
/A
  [
M
eV
]
DDH

DB−F

DB−HM

ë Û»Û»ÌOØKËÑ¶Ê»ÐÏè¤âéfé|qh· zÉ»1v»­ÉÇ{ytrwÆÈSzv{³ z~ è fµÌ»~Ë1 µÂ*Étt=³ z~FÅ­t~É+ÆÈSrt5!tvtFtÊyÍrwÅ-{!tÉ+ÆÈ¶±írwv»1r{­Ä1tr2tv ¿ 7 } ëhtÃ  t~t\± 1ÆÈ1É¡ñt± tr2ypÉuÅ+Ë1vxzv!tv5vU1ÆÈË1ã
tv5Å©Ë1v !§µ 1zv³ !§#rwv|µÂÆÈS~r2tvÅ©Ë1v !§Oé <K®árwv¡ÈÌtr2tvÅ©Ë1vjÆ³? }
Xú|ßXÝUÊîÐfÑ¶Õ3ÚaÔ5ÌÝUÊ
 Ñ!ÒíÓ à Ñ!ÒhÓ    Ñ!ÒhÓ ¦   þ  ê æBèâOé©#wê ÝUÛjÉ$Ì.ËÌÉå¤ÌÊ»ÉÔ5ÌKÍ5ÒÓ»ÉB=Ê»ÉÕ5ÐfÌÉ ËÉ$Õ" ÉØcÚaÔ5Ìù¤ÛjÉ  ÉÐUÑ»Ê»ÐÐUÉÐfÉ$ÛjÉ$ÊÞÌKÍÔ\ËÑ»Õ?ÒÓ
  þ  !"  þ#æB¿­7êØ¦ ú  æ2¿pê  Ñ!ÒíÓ ¦$  þ ¤æB¿­7ÄêØ¦ ú  æ2¿7wê  Ñ!ÒhÓ §æBèâOé­mfêóÌOÉå¤ÌÊ¶ÉÔvÌcÍvÒ3Ó»ÉF=Ê»É$ÕvÐfÌOÉ ËÉÕB ÉØcÚaÔ5Ìù¤ÛjÉ  ÉÐUÑ»Ê»ÐÏÌKÍÔ\ÚaØcÍ:ÝËÉ0îÊ»ÌOÉÕvÔ\ÚØKÍ8ËÌOÉ9¶ÉÊ»ÌÐUÉuûÊ¶ÉÕvðÐfÌOÉÄÙhË¤ÌÉÏË¶ÚaàÑ"ÛjÉ$Ê.×ÝfÔ5ÌÐfÔ  ÌOÕ3ËhÙËÌOÉÛÉÌcËÉÊ»ÉÕväÌòß=ØOØÌpÜÍ:ÝUÌKËÉmÑ»ä ËÌÉÞ ÉØcÚaÔ5Ìù¤ÐfÉÍ5ÒÓ  ÌÊ»ðËÌÐUåÄÉÌÔ*¿  ÐfÉÐUÉÊ»ÉÌOÊÚaÊºËÉÕoà$ÑáùÄÉÕ3Í5ÒÓ¶ÌÉÛÉÊ>« è|#­¬2â¶óÌÉ ÚaÑÖûËÌÉVÍ:ÉÕ &ÉÌcÍ:ÉË¤É0îÊ»ÌOÉÕvÔ5ÉXÎoÌOÊ»ðËÑ»Ê»ÐôÍ:ÉÊ¶ÉÕvÐUÌÉËÉ$Õ¥Xú|ßXÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊÌcÍ:ÔÌOÊ ë Û»Û â=èâOéè|Ö×Ñ»ÕÏùÄÉ$Õ3ÍvÒ3Ó»ÌOÉËÉÊ»ÉÞ É$ØKÚaÔ5Ìù¤ðÐfÉÍ5ÒÓ  ÌÊºËÌÐUåÄÉÌÔ5ÉÊMæB¿ 7 O!êu!§[è!êu!§¢oUê£§#wê\Ñ»ÊºË ùÄÉÕ?ÍvÒ3Ó»ÌÉVËÉÊ»É úÞÝ¤ËÉØOØÉË»ÚÕvÐUÉÍ:Ô5ÉØØOÔâÍ ÌcÍ:ÔáÊ¤Ñ»ÊÉÕ3ÍÌKÒ3ÓÔ5ØÌcÒÓ(ÙË»Úaï ËÌÉ>XÝfÊîÐUÑ»Õ3ÚÔvÌOÝfÊÍ5ÚaÛ»Ó ×ÚÊ»ÐÄÌÐUåÄÉÌÔËÉÕáäÌÔvÔ5ØÉÕ5ÉÊ»ÉØKËÉ$Õ1rt8µÌ8tr â{­Ä1tr2\!t~ · zÉ1v¶­ÉÇ{y2trwÆÈSzv{i~tÃyùrwÅ  z À f¸éy2yØÅt~ 1v¶!t~ â»ómÚfÍ8èVß¶íÄÔvÕ5ÝfäíÄö¶Í:ÔvÉ$ä  ÌÕ3ËàÑ»ä k É$ÌØÍÔ ×ÚaÕ5åÄÉÕÐfÉÛ¶Ñ»ÊËÉÊ¥ÕvÉ$ØKÚaÔ5Ìù"àÑ»äú|ßÚaØOØ2â(ó\ÌÉÍ  É$ÌKÍ:Ô ÚaÑÖ\ÉÌOðÊ»É ë ÛÍvÒ3Ó  ×ÚUÒÓ¤Ñ»Ê»ÐË¤ÉÍ Õ5ÉÜ»Ñ»ØcÍ:ÌOùÄÉÊ¥¨Éå¤ÔvÝfÕÖÉØKË¤ÉÍ¾Ó»ÌOÊ(Ù£Ëhâ Ó(âË¤ÌÉÏìÑÍ:Ô?ÚaÊË¶Í:ÐfØOÉÌKÒ3Ó¤Ñ»Ê»ÐËÉÕÖ×" ßXÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊ  ÌÕ?Ë ± trwÆÈÌt~ ùÄÉÕ5ÐfØOÌKÒ3Ó»ÉÊÏäáÌOÔËÉÕ\çØOÉÌKÒ3Ó»ÐUÉ  ÌKÒ3ÓÔ?Í:àÑºÍ:Ô3ÚÊË»ÍÐfØÉ$ÌðÒÓ¤Ñ»Ê»Ð¶âóÌÉ¹=ÕvÓ ×ÝUÓÑ¶Ê»ÐËÉ$ÕÎoÌOÊËÑ»Ê¶ÐÄÍ:É$Ê»ÉÕvÐUÌÉÊÚaÓ¶ÉáËÉ$ä í ×ÚaÔ5ÔvÌÐUÑ»Ê»ÐôÍ:Ü»Ñ»Ê¶åÔ ÛjÉ$Ì¾É$ÊËØÌcÒÓ¶ÉÕ8ÉðØKÚÔvÌù¤ÐfÉVÍvÒ3Ó  ÌOÊËÌÐUåÄÉÌÔØ ×ÚaïUÔ ÖÝUØÐUÉÊËÉÕ5äÚaïUÉÊáÉÕ5åØ ×ÚaÕ5ÉÊ(â»õ2ä íôÜjÉ$àÌKÚØØòÖBÚØØà  ÉÌÉÕüúÚaÔ5ÉÕvÌOÉð
U} Ç } ®á~{!tã©vUrÉÃÉt om
−50
0
50
0.0 0.5 1.0 1.5 2.0 2.5 3.0
ρtot/ρ

sat
−50
0
50
(ε
−ε
∗ k
in
)/
ρ 
 [M
eV
]
−50
0
50
DDH

DB−HM

DB−F

ë Û»Û¶ÌØKË¤Ñ»Ê»Ð¥èâOéèq · zÉ1v&%­ÉÇ{y2trwÆÈSzv{|³('z~ è*) µÌ»~Ë1 ) µ*Étt±hrtirwv¼.Bã+ã },+U}.-/- ½u1ã
t~³('z~0%1rto¹brwv1%1zv{­Étvt~{1rt2%!t~43-, 5 )À Ë1v76â{1z~»rwË1vw½8% } È } 1ã79('z­{|yÍrwÆÈ:%!t~<;BtÃyÍ»rwÅ­tvt~{1rt<K¹Ft=9trwÆÈSvUzv{!tv±hrturwvx.Bã+ã }>+U}.-/- ? }
Í:Ô5Õ ×ÝUäáÉÞÝUÓ»Ê»É¥ËÉÊ=ÌOÊ! Ñ»ïË¤ÉÍ¥Ù=ÚÑ»ØÌpß¤ÎoÉÌOÔvÕ3ÚÐÄÍáÍÉÔvà$ÔáÍÌKÒ3Ó¢ËÌOÉÎoÌÊºËÑ»Ê»ÐôÍ:ÉÊ»É$ÕvÐfÌOÉËÉVÍíÄö¶Í:Ô5ÉäÍXÛÉÌ*ËÉÕ´ç\ÉÍ5ÚaäÔ3ËÌcÒÓ¤ÔvÉ@?üÚaÑÍÏË¤ÉÊs¶É  ÉÌØOÌÐfÉ$Ê¥ÎoÌÊËÑ¶Ê»ÐÄÍÉÊ»ÉÕ5ÐfÌÉ$ÊËÉÕÛÉÌðËÉÊíÄÑ¶ÛÍ:ö¶Í:Ô5ÉäáÉ\ÓÚaØOÛjÉ$Õ\óÌKÒ3ÓÔ5Éà$ÑÍvÚäáäáÉÊ(Ù  ÚfÍoà$Ñ|É$ÌÊ»ÉÕ=ÕvÓ ×ÝfÓ¤Ñ»Ê»ÐËÉÕXç\ÉÍvÚä´Ô5Û»ÌÊ¶ðËÑ»Ê¶ÐÄÍ:É$Ê»ÉÕvÐUÌÉ=Ö ×Ñ»Ó»Õ5Ô(ÕvÉØcÚaÔ5ÌùXàÑ ËÉ$äýú|ßÚØØÄÉÌOÊ»ÉÕØ»ÉÕ5äáÌòß¡XÑ»ÐfÉØ|XÝfÊ¤îÐfÑ»Õ?ÚaÔ5ÌÝfÊ âfóÌOÉÍ:É=ÕvÓ.×ÝUÓÑ¶Ê»Ð ËÉÕÎoÌOÊËÑ»Ê»ÐôÍ:ÉÊ¶ÉÕvÐUÌÉoÌcÍ:Ô=à  ÚaÕÌÊËÉÕ ë Û»Û(âUèâOéèXÉÕ3ÍÌKÒ3ÓÔ5ØÌcÒÓ(Ù$ÚaØOØÉÕ?ËÌÊ»ÐôÍ  É$ÕvðËÉÊÓ»ÌOÉÕ8Ë¤ÌÉ8ÉÍ:Ñ¶ØÔ3ÚÔvÉXà$ÑÍ×ÚÔvàØOÌKÒ3Ó´ùÄÝUä¸Ù=ÚaÑ¶ØÌòßwÎoÉÌÔ5Õ3ÚÐÌÊÉÌÊ»É$ÕoÊ»ÌcÒÓ¤Ô:ßôÔvÕvÌOùÌcÚaØOÉÊ£ &É$ÌKÍ:ÉÛÉÉÌOÊ! Ñ»ïUÔâìÑÍ5ÚaäáäáÉ$ÊÖBÚfÍ5Í:ÉÊËØ ×ÚïfÔÍÌKÒ3Ó ÖÝfØÐUÉÊËÉVÍ  ÌKÒ3ÓÔ5ÌÐUÉÍ¥8ÉÍ:Ñ»ØOÔ3ÚÔ´ÖÉÍ:Ô?Í:Ô5ÉØØOÉÊØqBA\Û  ÝfÓ»Ø ÚaØðØÉ\Ó»ÌOÉÕoÛÉÔ5Õ3ÚfÒ3Ó¤ÔvÉÔ5ÉÊáúÞÝ¤Ë¤ÉØØOÉùÄÉÕ5ÐfØOÉÌKÒ3ÓÛºÚaÕvÉ\ç\ÕvÑ»ÊË¤àÑÍ:Ô?ÚaÊË¶Í:ÉÌOÐfÉÊÍ5ÒÓºÚVÖÔvÉ$ÊÚaÑÖ  ÉÌKÍÉÊ(ÙÍ:ÌOÊË|ÌOÊjÌcÒÓ¤ÔvÐUØÉÌcÒvÓ»ÐfÉ  ÌKÒvÓ¤Ô3Í:åÄÝUÊîÐUÑ»Õ3ÚÔvÌÝUÊ»ÉÊË¤ÉÑ»ÔvØOÌKÒ3Ó»É®Ê¤ÔvÉ$Õ3ÍvÒ3Ó»ÌOÉËÉ\àÑÞÛÉÝUÛÚfÒ3ÓÔ5ÉÊ(âóÉÕí¨¾É$ÕvÐfØOÉÌKÒ3ÓùÄÝfÊ ë Û¶Û(âfè¤âé$è äÌÔ.ËÉÊÏÉ$ÊÔ?Í:Ü»Õ5ÉÒÓ¶ÉÊËÉÊç\Õ ×ÝÄÍ5Í:ÉÊÏÖ ×Ñ»Õ·úÿÌä ç\ÕvÑ¶ÊËàÑ»ðÍ:Ô?ÚaÊË£Ù ë Û»Û(âéfâ¯¤Ùjà$ÉÌÐUÔÙ  ÌÉ  ÌKÒ3Ó¤ÔvÌÐË¤ÌÉÎoÉÕ ×ÑÒå¶Í:ÌcÒÓ¤ÔvÌOÐfÑ»Ê¶ÐùÄÝfÊ\ÌKÒ3ÓÔ5ÐfØÉ$ÌKÒ3Ó»ÐfÉ  ÌcÒvÓÔ?Í:ðÉ0ø£Éå¤ÔvÉÊ"Ìä äáÌOÔvÔvØOÉÕvÉ$Ê5»ÉØKË"Í:ÌÊºËhâhómÚaÓ»ÉÕmÉÕ3Í5ÒÓ»É$ÌÊ¤Ô8ÛjÉ$Ì=ÉÌÊ¶ÉÕÔ5Ó»ÉÝUÕvÉÔ5ÌKÍvÒ3Ó»ÉÊ"ÎoÉÍ5ÒÓ¶ÕvÉÌOðÛ»Ñ»Ê¶ÐÞùÄÝfÊí¤Ò3Ó  ÉÕvÌOÝfÊ»É$Ê»åÄÝfØOØÌKÍÌÝUÊ»ÉÊ"ËÌÉ¹=ÌÊ¤ÛÉàÌÉ$ÓÑ»Ê¶ÐÍ:ÝUØKÒ3Ó»ÉÕuÌKÒ3Ó¤ÔvÐfØOÉÌKÒvÓ¶ÐfÉ  ÌcÒÓÄÔ?Í:É0ÖðÖÉå¤ÔvÉáùÄÝUÊMÐfÕ5ÝfïUÉÕÎoÉËÉÑ¶ÔvÑ»Ê»Ð¶Ù  ÉÊ»ÊàÑ»ùÄÉÕ5Ø ×ÚUÍvÍ:ÌOÐfÉ ë ÑÍ5ÍvÚaÐUÉÊ ×Ñ»ÛÉÕËÌOÉÞìÑÍ:Ô?ÚaÊË¶Í:ÐfØOÉÌðÒ3ÓÑ»Ê¶ÐÚaÑÍ"®Ê¤ÔvÉÕ?Í:ÑÒ3ÓÑ¶Ê»ÐfÉÊ ÚaÊ&íwÒÓ  ÉÕ5ÌÝUÊ»ÉÊ»åÄÝUØØÌOÍÌÝfÊ¶ÉÊ´É+Ô5Õ3ÚaÓ¶ÌÉÕ5Ô  É$Õ3ËÉÊ"ÍÝfØØOÉÊ(â
C DFE G(HJILK M
C NLOPDFQRGSDUTVHJI WXGYT IZHRGS[J\"] I
^ Q_DPT [`E NVQaHbHc] IdNeQRG>I
f0gih_j0kmlon/pqh&n/lsr&k1h1tvuxwik1y{zBg|l~}1y=gi1k&h1n/hcv}*giy~h1gh1y~g|p|t*u=h1gihb1.*giu2*g@/hÜkm*nRzBu~wpqh1h`/pq&y~g`©´/|`pqk*ng|lsu=giu~g(yp|hmlsrmy=u~ngi}7vk1h1nbk1y!tv.pl~lo.l~}1g¨gu~g.}~&gihmls&lsu=gi@g/vg{lsngihmp|h1hvu~g Ëy.9+£1vUv )m  y2trwÆÈSzv{ «p¯v
¬
¡£¢/¤¦¥e§ú ¢v¨7©oª>¡£« ê § ê~¬ ©  4­¯®°i±²³®°i± ° ®°i±|´iµ ¡ §(§ ²·¶ § ° § ´ ©ÿ"« ª>¡ § ° ê « ê~¬ ©oª¸¡ § ´ ê « ê~¬ © ¦ ª¸¡ § ê « ê=¬ ©¹ª¸¡ § ² ê « ê=¬ © ¬ § ¡ ¿vº  ©f0g·lsg!»,g.}*k1h&n!mg|l~}1y=gi1u<*g¼wigiu=}71g"Shvuo.}t*k1h1nxvgiy7½¾¿gi.}1gih¹ÙSmplogih1yp|k1À*.}vu~g ª¸¡Á« ê § ê~¬ © gih1g·l¿tv.pl~lsl~}1gihx»¼plog|l º f,gBh1t/g/giu=g*gyÂ»,n º ¡ ¿*º  © mg|l=}71y=gi&u>*gSh*uo.}tvk1h1nÃ*giyuÙSmplsgih1y
pqk1@/giy=u~gik1h1n ª>¡£« ê § ê~¬ © 1h1g; Jg·}7mlogiy~tvk1h1n@k1hmb1h&g*gih¹Sh*Ämk&Å!/h/u=År&y~wg|l~logih º /g,y
x1pq&giyp|.lBÆ ~r Çt~ mgiwigi}7&h1giu º f,g,y~g|}*u=g/giu~gSh ¡ ¿*º  © ¦g·l~}1y~gi1u>·½¾¿g.}1gih{/u|ÅgBk&hm4ypql¸È ËsÉít~
 mgiwig.}1h1giu º Ügu~wiu=giÀy~giy(y{*k1y}{*g ®0mgiy=n/p|h1n/lopq&yl~}1gih1}7&t/giu µ 7k1y(gih1gihx/u=År&y~wg|l~l § ¥ § ² ¦¿Ê§ ° ¥ § ´ mg|lsu=@u ºË hÌ*gihgiu~wiu=gih/p|1y~wig1h*u=gihk1y
*ggih&gÍÎg1g,/hÌÏÐv*gigihÃwik1yzBg|l~}1y=gi1k&h1nJ/hÑv}*giy~h1gih&y~g|p|t*u=h&gihcgih*uo}7t/giÒuS*gbpqkvxvgiyk1y
lsr1yk1h1n.}1gihzBu~wip|h1h*½&»0gi.}vk1h1nbmplsgy~gih º f0g`zBgiykÓ}7t&ls}7vu~nk1h1n_*giy5 `g|}mlsgiy=t*k1h&nÑk1mgiygih_u=u~gy~g|lÙ¸u~gihvu~pqBh¯*giy@zBu~wi:pqh1h*½&»,gi}7vk1h1n ¡ ¿*º  © k1y*g/h¼¨¼.plo|Ô7k1y/&lsu~ggu.pqh&ny~g.}*giu=ngy  `g|}mlsgy=t*k&h1nx/y=ng|l=}71pqngih º f0g|loBgiu~giy=gihk1yvg/hu®0gi&h&nk1hm®01gih*mg|}tÞ«p¯¬v*gzBu~wpqh1hv½1»,gi}7vk1h1np|k*ÖÕ/kmpqhvu~gih&g|}mpqh1l~}1g/&lsu~ggk1mgiy=u~yp|ngih×hmvgie1plFÙØpqk1Ù½ÙSy=h1wirÚ/u~Åu=giy~ÛmgiykÓ}7t&ls}7vu~nuk1y
*g ºf0g{p|k*Yvg|logiy9 Jg.lsg2pq1ngigiu~giu=g(ypqhÓlsrmy=u~ngi.}vk1h1n@yp|.l Ëy.9+£1vUv )(Ü tÈyÍrwv{ )Ü ÈytvUã
tÇÆÄ )m  y2trwÆÈSz!v|{ ¡ pq&ngit>k1y~wuÔÜ0Ü>)m  y2trwÆÈSzv{ © mgiwigi}7&h1giu º YlÝn1ugiy=h1giyh*giy5Üu~giy
pqu=k1yÌpqhm*gy~g`zBgiwig.}1h*k&h1ngihR7k1y:*g|logimga¿y
pqhmlor¦y~uo½1»,gi}7vk1h1n ¡ ¨ploq/½®0gi1h1n|½®0&gihvmg|}7tÖizBu=wipqh&h*½0y*&gix½1¨ploq,v*giyÚÜ(pqhm1p|k*½1¨¼.plo|Ý»,g.}*k1h&n¡ ¨®B®! z9ì¨pÜ¨ ©Þ gihÑ&.lsu=y=.l~}1giy ®0mgiy=1}7tcßmhm*gubls}7ZhZ«áà­¬ © º f0g|logâ»,gi}7vk1h1Àngih_lshmÐt/gitvu~Ìpqkm}`pql:ã=t*h1giu=.l~}1g|ä»,gi}7vk1h1ngihÐmgitp|h1h*u>1plsg½v(gi}7&gih*½zBgiBgnk1h1nxmg|l=}7&y~gi¦gh º
oÎ
 k1y<*g,u~&giy=giu~l~}1gzBg·l~}1y~gi1k1h1n¼/hh1g|*giy=gih1giy=ngiu=.l=}71ghv}*giy~h1gh1y~g|p|t*u=h1gih1l!1hcwik¯}ip º o/ååÕædç|èelohmc*gh1.}vu~y~g.pqu=v.lou~.l=}7&gihbt*h1giu=.l~}1gihc»,gi}7vk1h1ngih/ézBu=wip|h1hÂvrÐwk1/giy~¹pl=lsn º ÏÐuwik&h1gi1ghm*giyShml=}7vk1Ågih1giy=nglsuh¶og|*v}ÐgÀh1gxy=gi.p|u~v.lou~l~}1g1y=k1giy=k1h1n*giytvh1gu~.l=}7&gihb»0gi.}vk1h1nghÐp|kml0g1y~giy=gihmgiy~giulh 4p|r1u=gi,ngihmpqh&h*u=gihâ»,yk1hÓ*gihRk1h&gih*u=mgi1y~.} º fpgih`t/|pqy~pqhvu~giyu1y=pq.lokmllsgmloux¦g*giy@zBg·l~}1y~gi1k1h1n/hâloup|u~h>pqy=gihê1lou~gigh(ggiuo<pÝgihmv.}1g¹giy~h1g«Ù+´­¬Á1*giëh&.}*u=y~gipqu~*lsu=.l~}1ghbk1mgiy~gingh.loui/nuvg|lYt/hmlog|Õ¾k&gih*u=giy~gi.logmg|lshm*giy
l mpq>/h`1v}1gih1gy~ngu~.l=}7&gihJv}vBgiy=h&gih1t/lsÒh1gh º fpq&giyk1y
*gih`h`*giyB¨Âgy~Àn/p|h1ngh11giu¨Ygiy
lskm}1gk1hvu~giy=h1Ãgih(&*g@(yp|hmlsrmy=u~ngi}7vk1h1np|k*t/|pqy=.p|h*u=giyzplslwikgiy=Bgiu~giy=h ¡ f0gy¸giy
lsu=g ¨Ygiy
lskm}gih1giy(y=gi.p|u~v.lou~l~}1gihB8y=Bgiu~giy=k1h1nngi*uØpqkvÖ1pl>/pq&y©Îo/åwk1ykm}ti«p¯ ¿ ¬ © º f0g|lÂk11y=u~gp|k*Yy~g.pqu=v.lou~.l=}7&g,¿y
pqhmlor¦y~u=ng.}1h*k&h1ngih×m*g&gik1u~Àwik1u
pqngBk1hvu~giy×*giyØzBgiwigi}7&h*k1h&n ; xÜ,Ü>)m  ytrwÆÈSzv{ mgitpqh1hvuSlohm º 8wigSgiu>p| º «¢¯­o¬/<pqy=gih*g!giy
lsu~gh(vgmplogiy=gihmbp|k*<*giy»0y=k1hm*pqng@*giyBªpqy=u~y~gg³½xp|1giy=k1h1n*gy4ìBªf$gih1gy~g.pqu=v.lou~.l=}7&g ¨pls|/½1»,g.}*k1h&nF/p|1y~g{©Î|´¾{pq&ngigiu=giuYmpqmgih º f0giy=gihÝ»,gi.}*k&h1ngihvu~>p|u¶og|*v}ât/gih1gihí/u~Åu~gy~ º ®0 *g|lsghâwik¯giy~mp|u=gih(YRkml~logih¯¿gy~gwigiu=giyA,y*hvk1h1nh`*giyuFÎ½ Jg|}mlogiy~tvk1h1nxgih1ng³7k&1y~ugiyvgih(<plhbgih*Áp}mlou~giy1y~UÍ,pq1gh*gy,zBy~h×î l~}1gih¹xp|1giy~k&h1nx`n}7@.lou º Sh1gpqkÓl¹7k11y=}71g/ª0giy~giu=k1h1nhïmkml=pqgh1mpqh&n!uBvgiy,zBy=h(î l=}71gh5xpq&giy~k1h&nðßmhÓ*giu,ls}7h\«¢¯¯¬ º0gimgih`vgiyz9®F®4·Í0z9®B®Î½1»,g.}*k1h&ngihn1ug|lp|hm*giy=g@lsgit*pl=ls.l=}7&g!ÏÐvvgig/¦k&hmwi<pqy>*gYlsngihmp|h1hvu~gxñ z!1v!tv ) 5Ëy2tÄ|z1yÍ1~ )Æ{ò vS1£rÄ ¡ ìÏbf © «p¯àv¯¾¬1wi º *giy=giyt/|pqÀy~pqhvu~giyÚ8y=Bgiu~giy=k1h1n ¡ Í0ì¼Ïbf © «¢¯´¬ º /gmplogiy=gih@pqkv>*giyØt*pl~lo.l=}71gh@ÏÐgt*k1pqy
**hÓpqÀt ¡ Ïbf © /h£¨¼giu~gi.}~1gihÓls&lsu~gxgihu>·½v(gi.}1gih*½ Jg|}mlogiy~tvk1h1n ºË hx*giy ¡ t/|pqÀy~pqhvu~gih © ì,kmp|h*u=gih*½vÏÐgitvk1pqys½¾f0vhmpqt ¡~¡ Í © ì¼Ïbf © y
¶og|*g|l,(gi}71ghÐp|.llo|B& A0y=ul£½cgapqkm}â Ë r1k1lsyp|k1 p|kmlsng|*gi1hvu~g·l(gi}7&gihRmgiu~y
p}*u=giuiSmgi¼pql¨Ygiy~u=gik1h1nl¹k1h1tvu~h1ghÐ»¼pqk1Å|k1h1tvu~h1gihÌÛA0y=ul£½k1hÓ Ë r1k1lsy
pqk1F/giy~gihm*guBBgy~À*gih º Sh}7vu~ngiy®0hvu~gyl~}1g|!ngingihØk1mgiy,vgiyBy=gi.p|u~v.lou~l~}1gih@(ypqhÓlsrmy=u~u~&giy=g!lsu¶og|*v}(m1p|Ågiu~wu~giy=gpqk*8gih1gº1y=pq.lokml>wik1y¼zBg|l~}1y~g1k1h&nx*g|lBy=gi.p|u~*lsu~l~}1gih(Õ/kmpqhvu~gih&g|}mpqh1l~}1gih¨giu=gi}71gh1r1y=1giÃl·«óà­¬mmplsgiy~u¾{p|1y~ghmvgì0kÓpqhvu~gih1ÃgÀtvk1.p|y*vpqh&tÌpql0gih×Bgih&h`pqkm}bnk1uu~*giy~u=g|l³ /%¥ÈSË­Æ ½vÏÐv*giYpqkvwik*Ápl=lsgih`.lou ºj0k*×Bgiu~giy=gf0gupq.lSmgiw&k1n}7@*g·l<ì¼Ïbf4·Í0ì¼ÏbfÎ½vÏÐv*g.lSgihxyY1giySh1}7vuSgih1Àng1gih(mwik1p|mgi*g£h&wigir1u=g ¡~¡ Í © z9®F®Ñk1hm ¡ Í © ì¼Ïbf © ¦gw1k1n.}Ì*giy{7½v(gi.}1gih*½A,mlsgy~pq1gihÃpq1h&.}1gSy~ngi1h1l~lsgYg³giy=h º Sy={pq1h1ghmlsgiy~u>.lougiy~h1gy>*g·1giy=h1.l=}7&gÏÐgitvk1.p|ys½vf,*hmp|t ¡ SÏbf © «p¯|Î¬¸k&hmb*g@p|h*u=.lo*@giu=y~.loÒgiy~u=gÏÐgit*k&.pqyo½vf0vhmp|t¡ j¼Ïbf © «óàå­¬Á/*gk&h*u=giyzBgiykm}t&ls.}vu~Ònk1h&n*gyYj0hvu~.lo*Ãg³u=y~lsÒgiy~k&h1n,*giy·¨giu=gi}~1gih1ÀBggh*k1h1tvu~h(y~y=gi.p|u~hmlog³ôÖgit*u=g`pqk*ð*giyÌzplo.l*g|l5ÙSp|k1Ò½ÙSy~h1wirml*vhmpqÃ.l~}mg|l~}1y=gimgih º
Ë hvg|logiyYj0y=¦guYy
ðgih1g"ª0giy=giu~k1h&n*giySt/|pqy=.p|h*u=gih(yp|hmlsrmy~u~ngi}7vk1h1n{y~g³gy~gy~ui*gÝ/hz º u=giy;ªpp|yk&hmâÍ º Ïbp|ÙÄmgiu5«áà­¬¼pqkml£k1y~.}¯1pqy=ng|lou~giuxBy*ghâ.lou º f0g|lsgª0giy=giu~k1h&ngiy~pqk1&uk1hml¿gh1gihcïmkml=pqgh1mpqh&nu*gih`f¼pqy~gink&h1ngihõ*giyyk1&giy~gihpqr1u~gihR1giy=wikmlou~gigih º /gmplsgy~u@pqkv*gy@zBgimpqhÓ*k1h&n`*g|lxÕ/kmpqhvu~gih&g|}mpqh1l~}1gh¨giu=gi}~1gih1r1y=1giÃlÎXÍ0p|1gih_*giy{tvy~lst/r&.l~}1gihaf0y
p}7½¾zBy~k1g·}7tvh1giyB&giy=g ºË hÌ*giyBtvh&giu~l~}1gih»0gi.}vk1h1nghgiy*gh1pqh&hb1plBu=u~gy~g"1gi.@k1hm*giy/u=y~gikÓÕ¾k1gy~À
¯å À 
ÁÂr2tÃy>ö } À Ë1Å©1~rw1v!tÄ­rwvtÃ»rÉ+ÆÈÌt ó ~1v1ÉÁUË1~Ã7 ÈÌtÇË1~rt
l~}1h1u~u,eÏÐg|*k1e*k1y}bvg@Â½vÏbp|u~y=2Ðmg|lou~xu º ®0ÛhJ¾}7vBgiy=h1gih1t/lsh1gihpqk*u=y~giu=gihm*g,.}*u=ng.}~1ngi.}/ul=lsu=kmpqu=h1gih¯ÍÎg·}71hvk1h1n`wiku=ypqngih(By1p|mgi{*giy»,y~gigihvk1h1tvu~h*½1y~p|.lokÓl(pqk*í0}7vu~ngi}7&ngi}~*u
lswikmlou|p|hm*gBgy~Bgu~gy~u º f0g|l¸k11y~upqk*Y»,gi.}*k&h1ngih×/*g¼wip|yÂgh1gpq1h&.}1g/u~y=k1tvu~k1yg¼1pl0»,g.}*k1h&n/l~lo1lou~gi ¡  º  ¿ ½ º ¯ © 7k1y{»0y=k1hm*wkmlsu
pqhm1lot/giy~h&pqu=giy~g4wgingih(Ö*g"¶og|*v}bh1.}*uwgiu=k1t/gi1y=h/pqy=.p|h*ulshm º
Ë VÍ,pq&gihgih&giy0t/hmlslsu=gih*u=gihÌzBg|l~}1y=gi1k&h1nx/hRv}vBgiy=h&gih1y~g·pqtvu~h1gih_kml~lou~gih*g_t*h1giu~l~}1gihÑ»,g.}*k1h&ngihZlsgimlsu=t/hmlo.lou~gihvuÐuÌ*gih÷»,g.}1h*k&h1ngihZ*giyaf0y
p}7½zBy~k1g·}7tvh1giyYB&giy=gZ0.}*u=ngi.}~1ngi.}/u>¦gmpqhmvgiuBgiy
*gih º j0giy
*h1nlS.lsugihÃlsÀ}7&g|l ¨Yy~ng1gihp|kmly~gihch*k1Ãgiy~l~}1gihâ»,yk&hm*gihh1}7vuxy~g·pqlsgiy~mp|y º Sh1gapqu=giy~hÓpqu~À/gs¨Yy=ngi&gihmlsgi.logbmg|lsu=gi*u:1pqy=h(1pqÅcp|hí1pl5ÙSy~1g ø z­É+rùÉ»rwË1vÎ'1~ mgimpqh&À*giu º f0g|l,¦g·*gik1u=giui(&pqÅh¥¶og|vgiÚïmgiu
l~}1y~u~u,*giy2¿y
pqhmlor¦y~u=y~g|}1hvk1h1nÌ*giyÙSmplsgih&Àyp|k1 ä gih&ng³y=y~ghãiy1k1P k1y,vg{pqtvu~k1gguÙSmplsgih1y
pqk1Ãt/h*ßmnk1yp|u~hbvg{f0y
p}7½zBy~k1g·}7tvh1giy!»,gi.}*k&h1ngih_pqh&wik*gihm*gh º  k1y!mgigi&ng¹0}7vu~ngi}~1ngi}~*u
lst/h*ßmnk&ypqÀu~h1gihZ.lsua*g·l ¶og|*v}$@giy@h1v}dk&h1 lsmp|y º Sh1g_Bgiu~giy=gü¨Ygiy=gih*Áp}7vk1h1n` k11y~upqk*<*g yÍË­Ä­y2tv À Ë1v76â{z!~ÇrwË1v¡É+v '­ÈÌt~
zv{ ¡ Ü-j!(ú Ë­ÆÃyBûÍÁUÈS­ÉtÉÁS1Æ
týü@þ¹Ë1v76â{1z~»rwË1vÿ Á1ÁÂ~Ë ­rw£rwË1v © ºiË h{*g·lsgiyéxpq1gy~k1h1nyvgiy(tp|g·ÙSmplsgih&ypqk&÷vk1y}wigi11giy=Ù½k1ngihx1wi º t/|pqy=.p|h*u=g91giy~ÃÙ½SrÓls*gpqr1r&y~*gy~u º j0mgiyYlogimlou¸7k1y*g|lsg|l(.vg|pqÀlsgy~u~g1lou~giFk1yvggih&gFÜYlsk1h1nÃ*giy<f0y
p}7½¾zBy~k1g·}7tvh1giyYB&giy=g1ls1gyÂh&.}*uYy~g·pqÀlsgiy~u1vB&>lsg{`n}7@{pqy=g º Sh1gihÌj0kmloBgin@1gu~giu,*gy¸pqr&u~g>ð/y~ng·lsu~gu=g1y~:pqls@kml(*giyØt/.*giy~ghm*gihÞ2gy~h1p|u~giy=g/hÃ*gi *gg³ôÖgitvu~/g0/gmlou~gih1gy~ngÂ7k1y0.}vu~ngi.}1ngi.}~vulothvßmnk1y
pqu=h&gihÐ /h1h1gÃ*giyuÜ-jÎ½pq1giy=k1h1nmg|lsu=@uy
 ºÏbpqhxlsuY1p|u>h*giy·Ü(p|ng,Àu=y~u=w,*giySngihmp|h1h*u=gihv}*giy~nt/giu~gih¼À(ls|1mÏÐg·*k1@½pqlxpqkm}Û0}7vu~ngi}71ngi.}~vulog³ôÖgitvu~g!hc(ypqhÓlsrmy=u~y~g·}71hvk1h1ngihât/hmlslsu=gih*u{u=gih&wik1Àl~}1giÅgh º f,g|log9¨Ây~ngi1gihmloBgilsgngi*u2k1mgiy*gtpqgf0}7vu~gh>pq1gy~k1h1n2*giyBìBªf3«óo¬1hÓpqkml ºË LÍ0p|1gih{*g|lsg·l-1y=pq.lokml1ßmhm*gh £rÄ|~Ë­ÉÃÄ|Ë
ÁÂrÉ+ÆÃÈÌt  º  º rmp|yp|giu~gysy~gg/g³ôÖgitvu~/gB Jg|}mlogiy~tvk1h1nghhbv}*giy~h1gh1t/.loh1gihÃj0h*gihm*k&h1n º /u.loupqhh*giyíÜ(pqng*gj0hvBghm*mp|y~t/giug³ôÖgitvu~/giyX `g|}mlsgiy=t*k1h&ngih(|vgYgiysny~gi}7mgi&*giyzBg|l~}1y=gi1k&h1n/hgiy~h&pqu=giy~g¥«áå1(v/>¬£Ögihm*.}1gihjgiy=h1gih@«Ù+´­¬Yk1hm0k1tvgih*½giy~hb/u=y~gik1k&h1nj« o/à¬(/giy~gihm*giuYk1y
*gih(mp|k*v}vBgiy=h&gih1t/lsh1gihxwik¯k1mgiy=r1ykvgih º
f0g·lsg|l·pqr1u~gi&yxl=}7&gÅ}7{uØzBgigy~tvk1h1ngh4wk1yYh*k1Ãgiy~l~}1gih{zBgimp|hm*k&h1n{*giyy~gipqu=v.lsu=.l=}71gh(yp|hmlsrmy=u~ngi}7vk1h1nÃpq1ng|l~}1/l~logih º
  
			 
! " 
##$
&%'
(
f0gRgi*u~&giy=giu~l~}1gRzBg·l~}1y~gi1k1h1ngh1g|lÌlsu
pqy~t$g|}7Ólsgiy~t/ghm*gih¨gu~g.}~&gihmlsvÀlsu=gilYpqkml91giy=h1gihxmplsgiy~u,p|k*Ø*gi 1y~:pqls@kmlS*gy0»,y~gigh(î l=}71gh¥1k1h1tvu~h1ghh*giyØÏbpqy=u~hv½1v}*h1ngyâª0giy
pqy
}71g º f,g,7½¾¿gi.}1gih*½&»,y~gigihvk1h1tvu~h.lsuØ1p|¦g1*gßmh1gy~uhx»,n º ¡  º  © º f0gzBg|lsu=xk1h&nÂr&*&lstp|l~}1giy¸»,y·Ågh(qgYw º z º /huSh1giy~ng/|f,.}*u=gih¡*)+(© mkmlo¦giyoy
*giy~u·¶og|*v}`*ggih&h*u=h1.l,pqkm}bvg|lf0}7vu~girmgiyp|u~y
l º zBg³ßmhmvgiu,ls}7
ö }.-1} À rwvtÊrÉ+ÆÈÌt   y2trwÆÈSzv{!tv\rw-,/rwÆÈ2{|y2trwÆÈ|{!t/. rwÆÃÈ ¯v
+
●
● ●
●
t0 t1
t2j011.*k1h&n ¿*º 103246587 Ä|Ë:9 7<;>= 3 º
1plÂ/&lsu~g÷L»0gi.}1ngi.}*ui º  º lshÓx*gá8y=p|y~u~k&h1n/loBgiy=u~gr1v1lotpq.l=}71gyS»0y·Ågihwigiu~.}Ðt/hÓlsup|h*u>lsby~g.}*u¼*g¹gih1hvu~h1l*g|l¨¼giu~gi.}~1gih&ny~k&hm*wikmloup|hm1l0wik_gih1gïmgiu~r1k1h&t*u¬@?³>k1 vgihRBgu~gy~gih`wigiu~}7&gihbj0&.pqkv¼*g|lð1lou~gilwik_¦g·lsu~gih ºË 0}7vu~ngi}71ngi.}~vul£Ápq1.lou ¶og|vv}7Ì*g/u~kmp|u~hÐt/r1wiÒgiy~u=giyi1plo.}Ì*giy"¨giu~giÀ}1gih1wikÓlsup|hmpqkm}Ðhiª0gi.logihv¦gy~nq½¾fpqy
lsu=gik1h1n@wigiu=}7 pqhmvgiy~u º f0g|lBginu,1pqy=h(Ö1p|Å*giy{loupqu=.lou~.l=}7&gA0rmgiy
pqu=y!wgiu
pq1 p|h1nnÐlsu º  g@hmp} ïmgu~y=.}*u=k1h1n@gihvus}7t/gu,ls}71pl-¨gu~g.}~&gihmls&lsu=giâk&h*u=giyl=}71g|*.}(k1hm4:pqhk&Åwi.l=}71gh4wBgi1ïmgiu~y=.}*u=k1h1nghk1hvu~giy
l~}1gi*gih º f,gSy~giu=giy~k&h1n{*g|l0»,y~gigh*k1h1tvu~hml£y~:pqlsxkmlØpqk*í0}7vu~ngi}7&ngiÀ.}vul~lo1lou~giÃgÝlsuhí*giy5Üu~giy
pqu=k1ypqlÐÈ ÆÈA. 5 9CB 46=7)ÀD4FE % ò ÉÃÈ 1y=pq.lsxkÓl!¦gtp|h1hvu«óàv
¬ º f0giy·¨Ygiy~giu~wk1h1n*gyBïmgiu=k1t/gi&y~h/p|y~.p|h1wYy
ðëÍ,pq1gh@*g|log|lh1y=pq.lokml1p*k1y}@Íg|}7&h*k1h&n0ngiu~y
pqngh(/1p|Åg¶ogiu~wuÂ»,y~ggih*k1h1tvu~h1gh!gih1ng³7k&1y~u>Bgiy
*gih(*gls}7hÃ*giy<ÍÎg1gihvng1y=giyïmgiu
pqy=nk1gh*u=gk1h*u=giyl=}7&gi.*gh º f,g|loglohmvgB2y~y=gi.p|u~hmlsÀk1h1tvu~h1gh )G ° + v*gyBvg¼}71y=h1n.l=}7&gihk&hmpqhvu~Ò½v}1y~h1n.l~}1gih»,y~gigh*k1h1tvu~Àh1gih )IH ° J º
ïmk1yb/.lou|p|hm*ngih ÜYlsk1h1n *g|ljÙSy~1gi:lÝ1y
pqkm}*uÌpqhín}7Ñgh*uoBg·*giyÐtvh&giu~Àl~}1gb»,gi}7vk1h1ngihRk1y@1pl¿k&r¦g )G ° + vvgiyð7k&y1pl(k1rmgi )IH ° J ºBË  Í,pq&gihc*g·lv}*h1ngys½gi*&ls;1y=pq.ls@kmlpl~logihÃls.}@*g0/giy
l~}1g·*gih1gihx»,y~ggih*k1h1tvu~h1ghwikgih1giy!gh1wingih_wikml~p|gihvÁpl~logih(hm*giXgih1g/giy
pqngiÃgih1gy~uogïmgiuo½hvu~k&yLK÷gih1Àng k11y~uYy º Kcmg|lsu=givuBp|kmlÂwBgi j¼lsu~gh(/*g0/hs¦M hmp}7 ¥ M k1hm@g|*gySwik1y km}7tvÀ.p|k*gih ¡ logi&gj01 ºÌ¿vº  © º f0g!p|ngigh1g»,y~ggih*k1h1tvu~h.p|k1u~gu,1pqh1h){¡ |êiON ©  ¡ ¦&P © ¯ Ô  ¡RQ!¡  © Q!¡ ON ©=©  § ¡ ¿vº  ©f0giyØ/giyp|ngigiÒh1gy~u~gYïmgiu~y
*k1h1nlsr¦gypqu=y< Ô  k1hmxvg0ïmgup|y~nk1gihvu~gSmgiwgi1ghxls}7pqkv*g·lsg!ïmgiu~t/h*u=k1yivk1hm¶oghmp}bïmgiu=yvk1h1nxgiy=ngimgihals.}LS»,y~gigihvk1h1tvu~h1gih() H ¡ |êi N ©  ¡ ¦&P ©  H « Q{¡  © Q{¡  N © ¬ TRUV/WYXZRW
[OZ\O] ^_]`V/WYXYaZcbwYad6e
fYagaghZjilkmgaZYonqpe
W
re
WstZRu^vZRuFwe1nq[xYonqpsYar6eW
r&f6d6Wzy{i$|}ZYagonqp
ZRWi
~s@wdO6ZRW>]b:Z*st\RsqZRutZ&CZR(Yaut[6Z*W(ZYaW
Z&Ce
xtsVFW1Xx wVFW1XlZRute
Wr1}\6]^_]¤YaWXZRW^vZRxqZRst\ReW
r6xq\@VFp
gaZRW>}W
Z*utr-YaZRWaYhfOZ@VFex@>e
xt] YaZRx3 we
p
uqsx<nqp
gGYaZR6gGYonqpX
VF\Re>
X
VF8Ya  Yonqp$sqZRd6CZRuVFstdOuXYaZ^vZRxtZRsq\Re
W
rOxtVFp
uqx<nqp
ZYaW
gGYonqp
[6Z:YhsqZRWxYonqp&\RZYasgGYontp wVFW1XlZRutW`]
¯ ÀY Á 587R4FE ö> À Ë1Å :=65 9 7R4 Ä 5 9 4F7<5 É+ÆÈ 4 ó ={ 91ÉÁUË =F7t7 È 4 Ë =65q4
) J ¡ |êiON ©  ¡ ¦&P ©  J « Q{¡  © Q{¡ ON © ¬ ) G ¡ |êi N ©  ¡ ¦&P ©  Q{¡  © Q{¡  N © ) + ¡ |êi N ©  ¡o¥ P ©  Q{¡  N ©{Q{¡  ©  § ¡ ¿vº¿ ©
f0gÌïmgiu
pqy~nk1gihvu~g@/h )YJ lou~wgihRmgi.vgpqk*2*gimgiy~gh ¡ k1hvu~giy=gih © j¼lsu@*giy@ïmgiu=Àt/hvu~k1y&K º  H lsu,*gyxk11}7&gtpqkml=pqg@ïmgiu=y
*k1h1nlsrmgiy
pqu=yimk1hmmgi>*giy,p|h*u=tpqkml=pqg»,y~gigihvk1h1tvu~hclshmR*gÐïmgiupqy=nk1Ãgih*u=gxgihvulsr&y~g|}1gihm`pqhvu~tpqkml=pq ¡  J © p|h1ngyvh1giu ºzBgi )+ ° G mpqhÓ*giu@g|l@ls}7¯k1 2y~y=gi.p|u~hml¹k&h1t*u=h1gih(YB¦g1plgiy
lsu~g`ïmgiu
pqy=nk1Àgihvupqk*8*giFmgiy=gih ¡ k1hvu~giy=gih © jlsuk1hÓÝ&plwiBgiu~g¼pqk*8*giUk1h*u=giy~gh ¡ ¦gy~gih © j¼lsu*giyïmgiu~t/h*u=k1ylou~wu º
fpls|B1Y1pl¿k1rmgi ) + ° G pqlpqkÓ}7 ) H ° J r1v1lotpq.l=}71gzBg|*gik&u~k1h1nÃ¦g·lsu=wigih ¡ lsgi1gk1hvu~gih © *giy*ghÐlogwikgih1giy ¡ ÿÌ © ½vÏbpqu=y~ ) wikml=pqgh1ng³Áp|Åu º ²) ¡ |êi N ©  )I}Y¡ |êi N ©)I  ¡ |êi N ©)  Y¡ |êi N ©) U ¡ |êi N ©  ) H ¡ êi N © ) + ¡ ê N ©) G ¡ ê N © ) J ¡ ê N © § ¡ ¿vº S ©
f0ggimlou~gih&giy~ngYmg|lsu~wiuYp|k*ny=k1hmx1y=giyØf0g³ßmh1u~h ¡  º 
S © pqkm}!gh1g pq1h1.}1g0u~y~k&t*Àu~k1y º ) giys k&u<1pqh&hÝgh1g{Ïbpqu=y~¾½¾f01loh*½&»,gi}7vk1h1nA0) ¡ êi6N ©  ) ? ¡ êi6N ©(¥ ­O ®  ® ¿ ) ? ¡ ê © Ï ¡ ê ¿ ©@) ¡ ¿ êiON © § ¡ ¿vº ¯ ©f0gïmgiu~hvu~gnyp|u~hbmgiwigi*u2ls.}`1p|¦gpqkv,*gÝïmgiu~t/h*u=k1yzK º ®0Úvg|logÝ»,g.}*k1h&nBgiu~giy×pqkmloBgiy=u~gihwikt×h1h&gih(imgih>u~ngihy(h1v}xvgYf0gßmh1u=h1gihk1y>*gi½1k1h1tvu~hpqk*K_ls|g,*g9¨Yy~ngi1gihÓlsBg.lsgYk1yY*g Ë h*u=giny
pqu~hxgihvu~pqh1n2*giyhvu~k&yK º YlSngiu~gihngihmvg!Ígipqu~h1gh0
 ¡ 9¦c ©   
 ¡ 9¦_ © Bgih&hÝ¬@  ° ² pqkvY*gPmgiy=gihbjlou ¡s¥¥©¦& ¡ g¦c © gih1h¬@  ° ² p|k**g k1hvu~gy~gihÌjlou ¡ ¦¦ ©å lohmlou ¡ ¿vº à ©
­  ®  ¡ ­ }¢£ ¢ ®  ¡ mgiy~gyjlou © ¦ ­
}¢
£ ¢ ®  ¡ k&h*u=giy~giy,j¼lsu © § ¡ ¿vº  ©ÏÐu<*giyzBgwigivk1h1n7k1y,vgihy~ggihf,yp}7½ÙSy=rmp|n/pqu=y ) ? ¡¥¤ £   ¡  ©  ¡ g¦R ©,¡ ¤ ¡  © à¡ Pq¦`§ ¢ §  ¦cæ ©=© giy~n1u,lo.}Ýgiu=giy~&hÐ»,n º ¡ ¿vº ¯ © wk¤ ¡  ©{) ¡ êi6N © ¡¨ ¡ 9¦ON ©(¥ ­O ® 1Ï ¡ ê ©{) ¡ !êON © ê ¡ ¿vº ´ ©v*giy,g©vr1wiu
¤ ¡  ©  )&H=¡ ê N © )+>¡ |êi N ©)G>¡ êi N © ) J ¡ |êi N ©  ¡¥ ¡ «ªâON ©   åå ª! 
¥ ­ }¢£ ¢ ®   Ï H~¡ ê © Ï +(¡ ê ©Ï G>¡ |ê © Ï J ¡ ê ©   )IH7¡ !êi N © )+>¡ !ê N ©)G>¡ !ê N © ) J ¡ !ê N ©  ¬ ¡ ¿vº Î ©­  ZRu¯®±°3i$²W1XlZ³\RZYar6smXYaZ´b>VFrOZ´XlZRuCZYasVFutrOe
µZ*W$sqZ6]
®±°1Z@XlZRe
stZ*s@:X
VFµXVFxZRuqxtstZ«CZYas<V/utrOe
µZRWsV/e¶XZ*·dO1ZRuqZRWe
WCXIXVFx\R3ZYastZV/e¶XlZR·eW$sqZRutZ*W¸¯xqsXZRumCZYast[Od6Wste
uxqYast\Rs{
e
xq]
ö> -  ÀY5 9 4¹75 É+ÆÈ 4Ã «E8465 ÆÈ ; 9CB 4 9 5º , 5 ÆÈ 7 B E8465 ÆÈ1B 4 . 5 ÆÃÈ 7 ¯ ¿
Ügiu=wiu~g|l»0gi.}vk1h1n/l=ls&lsu=giÛgih*u= pqu*gxzBgigink1h&n/lsngi}7&h*k1h&ngihÐ k1y2*g»,y~ggih*k1h1tvÀu~h1gh )I»H k1hm*gmgi.vgihy=y~gipqu~hml£k1h1tvu~h1gih )G ° + º ¨YFmg|lshm*giy=gih Ë hvu~gy~g|l=lsg.lou*g0tvh&giu~l~}1g4»,gi.}*k&h1n07k1y )+ /wik1p|mgiu=wiu~giy=g Üg·l¸¬@ *¼mÊ ¬@ *g0mgitp|h1h*u=gf0}7vu~gi:pqu~y=8©{ggiy~u ¤¾½ ¼o¿ ¤ ½ ) + ¡ |êiON © ¡ ¡s¥ P © ? ¡tÀ   ê À   ¼ ê=¬ © ¬ ¡ ¿*º iå ©j0kml ¡ ¿*º Î © giy=>pqupqhbÃu,*giy{f0gßmh1u=hmlsngi}7vk1h1n ¡ ¿vº  © nghm*gxtvh1giu=.l=}71gx»,gÀ}*k1h&nÝ7k1y )+í¡  ngihm*gih_Bgiy
*gihc*gj0y=nk1gh*u=g@*giy ®,¦gyls}7vu~.}1t/gu,mpq¦gywik1é¿giginngi.pl~lsgh © ¤ ) + ¡ ­ A¢£ ¢ ¡ Ï H ) + ¥ Ï + ) J © ¬ ¡ ¿*º  ©ÁYlSBgiy
*gihxhvk1hxy~giu
pqy
*giy=u~g ¡Â  © k1hmxpipqhm}³giy~u=g ¡Â £ ©¯Ã k1h1tvu~h1ghxgih1ng³7k11y=ui|B¦gÂ 7k1y ) v*gyFÏílsu=gi1gihtpqh1hÄ0ÂzÅ(¡ |êi N © ¡ Â H ¡ êi N © ª Â#ÆG ¡ ê N ©¡ Â#Ç+ ¡ êi6N © ª Â J ¡ |êiON © ¡ ¿*º i ©Â  ¡ ê N © ª Â £ ¡ |êi N © ¡ Â G ¡ êi N © ª Â + ¡ |êi N © ¡ ¿*º  ¿ ©È4ç Â  ¡ |êi N © ¡ È4ç Â £ ¡ |êi N © ¡ ¿*º OS ©É ú Â  ¡ |êiON © ¡ ªIÉ ú Â £ ¡ êON ©¡ 1PÊ Â  ¡ êi N © ª Â £ ¡ êi N ©<Ë ê ¡Ì º Í ©u(*giy=gihYÎ0Òg¸:pqhÏ H k1hÓ ) J hx»,n º ¡<Ì º  © *k1y}{*gØgih*u
lsr1y=g|}1gihm*ghy~giu
pqy
*giy=u~gihk1hmÃp·p|hm}³gy~u~gh Ã k&h1t*u=h1gih@u=u~gil8»,n º ¡Ì º i © gylsgu~wigih@tpqh1h º f,g|log&ÐSy~wig|*k&yivpqh1ÀngBgihmvgiuYpqkv>*g4»,g.}*k1h&ngih ¡Ì ºhÑ © ¾gy~n1u¸nghm*g»0gi.}vk1h1ngh47k1y )+}ÒG k&hm ) ÅS*g!wikml=pqÃgihu1y=gihbpÓok1h1ngiy=u~gih`»0gi.}vk1h1nghÝh`*giyIÔu=giyp|u~k1yp|.lÕ %  9}Ö*×,ùµ/ò1ºÎ½1»,g.}*k1h&ngihÙØáà
Ú(¦gtp|h1hvulohm30¤ ¡  ©{) +}ÒG ¡ CÛi N © ¡ ­ ® ÜÝÏ  ¡ CÛ ©{) +}ÒG ¡ >Û N ©(¥ Ï +}ÒG ¡ 1Û ©@) £ ¡ `Ûi N ©ÞÖ¡Ì º ià ©) +}ÒG ¡ 1Ûi N © ¤#ß ¡  N © ¡ ­®  Ü )  ¡  N Û © Ï +}ÒG ¡ >Ûi ©¸¥·) +AÒG ¡  N Û © Ï £ ¡ >Û © Þ ¡Ì º q ©¤ ¡  ©{) Å ¡ CÛi6N © ¡  ¡ «ªâ6N ©(¥ ­ ® Ü8Ï Å ¡ 1Û ©@) Å ¡ >ÛON ©<Þ ¡Ì º à ©) Å ¡ 1ÛiON © ¤ ß ¡ 6N © ¡  ¡ «ªâ6N ©(¥ ­ ®  Ü ) Å ¡ 6NÛ © Ï Å ¡ `Ûi © Þ ¬ ¡Ì º  Ñ ©fp|¦gk1y
*g*g0t/r1g$©*gc2hCÓok1npqu~hÌ*giyy=y~gipqu=hÓl¹k1h1tvu~h1ghk1hmvgiyYy~giu
pqy~À*giy~u=gihk1hmÌpip|hm}³giy~u=gih Ã k1h1tvu~h1gih) G}á ¡ CÛi6N © ¡ ª ) G ¡ ONÛi ©) + á ¡ CÛi N © ¡ ª ) + ¡  N Ûi ©Â  á ¡ CÛi6N © ¡ Â £ ¡ 6NÛi ©Â £ á ¡ CÛi6N © ¡ Â  ¡ 6NÛi © ¡Ì º å ©
ÍS ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
mgih*k&u~wiu º
Ë hÐngihm*ghby`*g»,gi}7vk1h1nx7k1y )+ pqkml*gihbmgihJgy~{pq&h*u=gih »,yk1hm*gihbh¿pq1giymgiu~y
p}*u=giu º j0.lBh>p}7Ólsu~gy4v}1y=u~u<lsk1&u~yp|1gy~u,pqhÌ*g!pÓok1h1ngiy=u~gx»,gi}7vk1h1n ¡<Ì º q ©/h ¡Ì º à © u*giìÁ8y=ngi&h1.l
) + ¤ ß ªí¤ ) + ¡ ­îÊ ) + Ï £ ¥ï)  Ï + ªïÏ  ) + ªïÏ + ) £ Ë ¬ ¡<Ì º * ©ð0 »,n º ¡<Ì º * © h`gih&gmp|hm*mp|1mp|y~g Ã y~ÚwkJ1y=h1ngih((.lou!g|l/ñ0k1u~wgih(y=gigig/hby=gihbpqnh p|y~gihb»,y Ågih`wikbk1hvu~giy
l~}1gi*gih º j0kÓl*gihòÁSnghml~}mp·u=gih ¡<Ì º å © k1hÓ*gih@f0gßmh1u=h1gih4 k&yS*gy~giu
pqy
*giy=u~gihk1hÓxp·p|hm}³gy~u~gh Ã k1h1tvu~h1gih ¡Ì º i|À Ì º $Í © gy~n1uls}7(Ö1p|ÅÐvgy~y~g.pqu=hml¹k1h&t*u=h&gih ) G}Ò+ y~gihÐ:pqnh pqy¦ p|1y~ghmóÏ Å pqngiÃgih1gt/r&g©vg0»,y ÅgihÌlohm º ÁSh1gIð0y~@k1h1n,/h ¡<Ì º v © g³giy=uSk1hmlvg,t*h1giu~l~}1g»,giÀ}7vk1h1n@ k1y*gy=y~gipqu~hml£k1h1tvu~h ) + ¡ *g/r1h1y=hmvwig|lBgy*gih`vgiy&ÁSh*Áp}1t/giumpqmgiyBgingi.pl~logih ©
¤ ) + ª ) + ¤ ß ª Ê ÈçÏ  ) + ª ) + È4ç
Ï  Ë ª Ê Ï + È4ç )  ªíÈ4ç )  Ï + Ë¡  ¡ Ï G ) + ¥ï) + Ï G ªïÏ + ) G ª ) G Ï + © ¬ ¡<Ì º  ©ÁSh1gh1.}*u=y~gipqu=v.lsu=.l=}~1gÎ0giy=giu~k1h&nBßmhm*giuØls}7pqkm}!hx*gyYj0y~mgiu(/h(ÐSpigivfpqh&giÀgi}³wDØó Ì Ú º f0gt*h1giu~l~}1g»0gi.}vk1h1nk1y )+ n1u,*g*vhmpql~}1gIÁ8hvuo.}t*k1h1n*giyf0.}vu~gip|u~y=8©p|hÔg|l¬@ R¼ÓÊ¬{  ¡ lsgi1g»,n º ¡Ì º å ©~© º f0gYh1t/gBgiu=gBvg|logiy¸»,n º ¡<Ì º  ©gihvulsr&y~.}vu0gih1gief0y=Ùu~u=giy~a1*gxy~g|}*u=g!gih1gi.lohmlsu=giy~ ¡ vg|log Ë h*u=giy~r&y~giu
pqu~hy
giu=giyk1hvu~gihítv.pqygiy*gh © º f¼plÐj,k*u~y=giu~gihívgiyy~giu
pqyvgiy=u~gihÑ»,y~ggih*k1h1tvu~hh ¡<Ì º  © giyl=}7vBgiy=u±Óog·*v}7`gih1gÁShvu~t/r&r1k1h&nÝ/hRvgihbgihvulsr&y~g|}1gihmvgihÐtvh1gu~.l=}7&gih»,gi}7vk1h1ngih7k1y ) Å º f0gy~gupqy
*gy~u~ghÝk&hmp·p|hm}³gy~u~ghÔ»,y=gigih*k1h&t*u=h&gih(m*giy=giht*Àh1giu=.l~}1g@»0gi.}vk1h1ngh ¡Ì º $à © /h`*gh1gihÐ k1yvg(y=y~gipqu~hml£k1h1tvu~h1gihbgh*u=t/r1rmgiulshm1mg|l~}1y=gimgihvgxÈ:âè4{ä
7<={CE84/5 B 4 9 å$æ/çA Ç 7R4 9 *giy«ôYgiy=u~gik1h1nl¹k1h&t*u=h º f0g!/rmgitvu~yp|Àk1h1tvu~hõ ¡ 1Ûi N ©
õ ¡ CÛi N © ¡¥PèØ ) G ¡ 1Ûi N © ª ) + ¡ CÛi N © Ú3¡¥PÜ )  ¡ CÛ N © ª ) £ ¡ 1Ûi N ©<Þ ¡<Ì º  Ì¾©
mg|lsu=@uSh>p|}7Ã*gihbïmkml=pqgh1mpqh&n!wil~}1gihÁSh1giy=ng4k&hm Ë r1k&.lY*giy,(gi}7&gih*g|lôgiu=gi}7&g³hmlo1lou~giÃl³By
pqk*8h1v}7&pqlÂBgu~gyBk1hvu~gihh>p|1giy,gih&nginpqh1ngihy º
f0gxtvh&giu~l~}1gihR»,gi}7vk1h1ngihÝ k&y ) +}ÒG ¡Ì º  © lohmÖvB&lsg1y{pqngiÃgih(ml=}7vBgympqhÓ*mpq&mpqy*Bgvlsg,1plS/.lou p|hm*ngh1.}vus½/tpqgôYgiy=mpqu~gih{/h ) +}ÒG k&hmx*giy Ã giÀ*giy>mgih1Ópqu=giu º ð,$1pqy
pqkmlSgih1gYgihvÁp}1giy~g»,g.}*k1h&nBwik{giy~mp|u=gihxlohmBgiu~y~g.}1gihm*gj0r1r1y=
©*pqu=h&gih0h¿u~n1ih>p|}7¼*g µ={ % 5q4 9 7R4 9 )Cö 9 7 . 5æ/älEo; 91B À1gih1gYlsgÙ½t*pl~lo.l=}71gñxpq&giy~k1h&nÀ=1k1hm*gÐñc;>å$587R4658Eoæ/çè4 9 )C÷â:â= Ö  5ºC7<5 Ö:9 ºð0U*ggiy
lsu~gøñxpq1gy~k1h1ngihbp|k*»0n º ¡<Ì º  © pqh1wk*gihm*gihÃk1hmÐv.lstvk1u=giy=gih(k11y=upqhgih&g¥ùê5 B:9 46=7)éA={ 9 å Ç$Ö =OºC7<5 Ö:9 Øóà Ì Ú,*k1y
}7 º zBg*giyúnh1gy~u~y
pqhml£y=pqu=h¯*gßmh1gy~upqh"ÍÎg.pqu=/½`k1hmêv}vBgiy=r1k1h1tvulot//yvhmp|u~gihüûý¡ÿþv µª þè *¼Bk&hmïþ ¡  ½   ½ ¼² k1hÓ
ö> -  ÕY5 9 4¹75Ýå$æ/çè4Ã «E8465æ/çA; 9CB 4 9 5º , 5æ/ç`7 B E8465æ/ç B 4 . 5æFç`7 Í1Í
 k11y=u!mgiw k&n}7õ*giyxÍgipqu~*t//y*hmpqu=gLûgih&g Ã k1y=giyo½v(ypqhÓl¹y=pqu=hc*k1y
}7 º Ã k1ygih1gpqngigih1g Ã k1h&t*u=h ª>¡ CÛ
 © giy~n1u,lo.}
ª¸¡ þÛ ± © ¡ ­® ´ ûÎç  ª>¡ þ ¥ û Û¹þ#ª û © ¬ ¡Ì º S ©f0gt*h1giu~l~}1gB»,g.}*k1h&n ¡<Ì º  © gihvu~>p|uÐSy~v*k1tvu~g,/h»,y=gigih*k1h&t*u=h&gih!k1hÓ:/gmlou~Àgih1gy~ngih º f¼pq1giy{kÓl~l0p|hR&plôYgiy=mpqu~gihbgh1g|llo.}1gihòÐSy~v*k&t*u
l4mgiw&k1n}7bgih1giyúnh1giy=u~yp|hml¹y~p|u~hk1hvu~giy
lskm}1gih º ÁShÌls.}1g|l«ÐSy~v*k&t*u
	V.p|k1u~giuw º z º	 ¡ þè ÛFþè R¼ © ¡ ­ ® þ ² Ï ¡ þv 6ÛFþ ² ©){¡ þ ² ÛFþè R¼ © ¬ ¡Ì º CÍ ©ÏÐu,vgiyh1gik1gh ôp|y~.p|1ghêû N 0Ý¡¥þ ² ªíþè *¼mgiy~n1u,lo.}gih1gIúnh&giy~u=ypqhÓl¹y=pqu=hÐ/h	Úwik 	 ¡ þÛ ± © ¡ ­ ® ´ ûç 	 ¡ û
ÛFþ ©¡ ­ ® ´ û ® ´ û N ç mÏ ¡ û&ª û N ÛFþ ¥ û N ©){¡ û N ÛFþ ¥ û N ªíû © ¬ ¡Ì º à ©úyxk&h*u=giylokm}7&gihRhvk1h¯1plôYgiy~mp|u=gihc*giygimlou~gih&giy~ngÏëk1hmc*giy»,y=gigih*k1h&t*u=h) mgiw&k1n.}`1y=giyh1gik1gihòôBp|y~pq1gih º Ïbp|h h&xu¼pqh(Ø1pqÅ`p|gÝ»,y~ggih*k1h1tvu~h1gh )npqu=u~g Ã k1h1tvu~h1ghhvgiyBy=gi.p|u~/ghÍ,pqk1@½1ïmgiu±ôp|y~.p|1gIûz¡ ¡ ¬OÛ «© lshm1 º  º l~}mpqyotpqlsgiy~u(mgiw&k&n}71y~giy Ã k1y=giyo½/u=ypqhÓl¹y=gy~u~gh ± ¡ ¡ Û § © º Ôgu~wiu=giy~g|lôYgiy~Ópqu~gihy
ÔÃu~*giy~u,vk1y}Rvg(ÁSh1giy=ng½ Ë r1k1l0Ígipqu~hby~gigiy(gi}7&gihÐ1w º *k1y
}7_*gì,kmplou=gi}71gh*½`ñxp|1giy=k1h1n ¡ lsgi1gk1hvu~gh © k1yxBg·}7mlogiy~t/gihÓ*g/&lsu~gg º f0gb/gmlou~Àgih1gy~ngihíÏLlsgih`nghmpqk¯1pl4k1ngit/gi1y=u~gYôÂgy~mp|u~ghJwigngh((h>pq.}bl=}7mp|ys,tpqÀlsgiy~u¼hÙû ¡ ¡ ¬6Û «© ( º  º npqu=uh ± L¡ ¡ Û § © º f0g Ã k1tvu~kmp|u~h1gih`*gyðgimlou~gih&giy~ngmgiw&k1n}7û#¡ ¡ ¬OÛ «© ng¦ghb*gihbtvk1y=wiy~gi}7vBgu~Òngihk1hmbloup|y~ty~gir&k1.lo/gihÌj0hvu~gi>*giyñ&ñÎ½ úJg·}7mlogiy~tvk1h1nYg·*giyØáàÚ º ð0hvu~giy×*g·lsgihj,h1hmpq&gihlsu>*gB/gimlsu=gih1giy=ng8l~}mpqyotpqlsgiy~uk1þv mªíþ ¼ ¼  ¡ ûªíû N åxk1hmÌlsÃuBtp|h1hÐp|hÌ*gx»,y~gigh*k1h1tvu~h ) k1ûªíû N gihvuo.}t/gih){¡ ûlNtÛFþ ¥ û N ªíû ©  )!¡ ûNÛFþ ©(¥  ¡ ûN`ªíû ©i¢_){¡ ûlN ÛFþ © ¬ÁSh*uo}7t/giu(pqh@&pqh1h@mgim*giL/giy~&gi¦ghm*gihj0kml~vy~km}tx*g/gimlsu=gih1giy=ngk1 û N å1l2wk1ygiy
lsu~gy,y
*h*k&h1n1k&hmJlogiu~wu4:pqh`*g|lsg(ñxp|1giy=k1h1nghÔ7k1y ) k&hm ÏZh ¡<Ì º à © giy=n&u,ls.}7k1y¼*g&únh1giys½¾¿y
pqhml£y=giy=u~gihÃ/h	 ngihm*giy,j,kml~*y=km}t
	 ¡ þÛ ± © ¡ Ï ¡ þÛ ± ©{){¡ þ Û ± ©(¥ P  Ï ¡ þÛ ± ©¨){¡ þ Û ± ©! Û ¡Ì º ¾ ©Bmgi(gih&g/giyp|ngigh1giy=u~gµÐ¸.l=lshv½`.p|giy*g³ßÓh1giy=uBk1y
*g{pql" Ï ï)$# ¡  Ï&%¢ ('¢  ) ªïÏ&%¢  '¢  )  ¬ ¡Ì º Cà ©Ë hë»0nh º ¡<Ì º ¾ © k1y
*g*gy Ã p|t*u=y* wikmlip|u~wi.}$pqkÓlsng·l~}1y~gimgih(k1 vgihLlsgiÒ½tv.pl=lsl~}1gih KYmp|ypqtvu~gyÐvg|logiyñxp|1giy~k&h1n¯*gik1u=.}âwkêp}7&gih º ÁÂlmp|hm*giug|lls}7
Íà ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
pqlsk1Ûgih&gÁSh*uo}7tvk1h&nhmp}7ÙÐ>u~gh1wigihÌ/h* ¦mgiShvk1yh1g·pqy,wik* pqk*u=y~giu=gih1À*gÃ¿giy=gxmgiykÓ}7t&ls}7vu~nugiy*gh º fp|1giy!Ópqhm*gu!g·l4lo.}JÚBg|logihvu~}7&gihÐk1Úgh1glsgiÃÙ½/tv.pl~lo.l~}1gIñxpq&giy~k1h&n1m*gpql µ={+:5q4 9 7*4 9-, ö 9 7 . 5æ/ä
Eo; 9CB mgiwig.}1h1giuYy
 ºñp}Lúnh1giy=u~y
pqhml£y~:pqu~hk1hmÐ»,yp*gh*u=gih1gihvuo.}t*k1h1n/giy=gihvÁp}*uls}7:*gtvh&giÀu~l~}1g!»,gi}7vk1h1n ¡Ì º  © wk. P0/ ¢  ¥ / ±1 ) + ¥ï) + . P2/ %¢  ª / ±1 ªÜaÈçÏ  Û ) + Þ ª ÜÝÏ + Û¹È4ç )  Þª P  È4ç
Ï  ¨) +  ¥ P  ) +  È4ç
Ï   ¡  ¡ Ï G ) + ¥·) + Ï G ªïÏ + ) G ª ) G Ï + © ¬ ¡<Ì º  Ñ ©Î0gySk1hm÷ngihmvgihgiyvgihg@k11.}1gih(@k1u
pqu~y~gihxÃucØ  Û  Ú1k1hÓj0hvu~t/Àk&upqu=y=gihxu  Û  mgiwigi}71h&giu º ð0 *gh1t/g,/giu~gB/h ¡<Ì º  Ñ © giu=giySwikx/giy=gihvÁp}1gih(y
Ývg|log4ÃuÈ4ç
Ï  ¡¥ÈçÏ 3 ª ¦  È4ç
Ï  p|k*Sgôgt*u=/g Ë r1k&.lsg,k1hmÏbpl~lsgh
± ß ¡ ±  ª È4ç
Ï  ¡<Ì º Ì å ©4 ß ¡ æ ªíÈçÏ 3 ¡<Ì º Ì  ©
k1ng|l~}1y~gimgih º ôYgiy=hmp}1¹pl~lonuBp|hgiy~h&giy*g(giy~g,uÈ4ç )  mlsxgiy=n&uls}7:*gt*h1giu=.l~}1g»,gi}7vk1h1n ¡Ì º  Ñ © wikP "|¢  ¡ / ± ß ª 4 ß © Û ¢5 ) + # ª P "|¢5 ¡ / ± ß ª 4 ß © Û ¢  ) + #¥ Ø ¡ / ± ß ª 4 ß © Û ) + Ú¡  ¡ Ï G ) + ¥·) + Ï G ªýÏ + ) G ª ) G Ï + © ¬ ¡<Ì º Ì  ©
»,n º ¡<Ì º Ì  © .lsuYh1v}@gih1g,Ïbp|y~u=8©/½1»,gi}7vk1h1n¼ r1h1y~y
pqk1 º Ïbpqhlsupqmgiy1p|ypqhh1Àu~giy=g|l~logiy=ui/gih1g0tvh&giu~l~}1g»,gi}7vk1h1n7k1ygih1g¼lstp|.pqy=gYÐ8Óplsgh1yp|k1/gy~u~gk&h1n ª¸¡ þÛ ± ©wikßmhÓ*gih º fpq1gyy»0n º ¡Ì º Ì  © /h1y~giy,/r1h1y
lsu~y=k1tvu~k1yuÎ0Ùg,*giy,/rmgitvu~yp|Àk1h1tvu~h ¡Ì º  Ì/© logirmp|y~gy~u º Ôgiu~wu~giy=g4pqk1u=giuhúnh1giyo½vfp|ylou~gik1h1nõ7698 ¡ þÛ ± © ¡üPÜ ) G698 ¡ þÛ ± © ª ) +698 ¡ þÛ ± ©<Þ ¡üPÜ ) 698 ¡ þÛ ± © ª ) £698 ¡ þÛ ± ©Þ Û ¡<Ì º ÌCÌ¾©k1hmÌ*g!»,y=gigih*k1h&t*u=h&gih ) +AÒG mp|mgihb1p|h1hÝngihm*gx/u=y~k1tvu~k1yYØáàÚ) +698 ¡ þÛ ± © ¡ Põ7698 ¡ þÛ ± ©RÂ¡ þÛ ± © ¡<Ì º Ì S ©) G698 ¡ þÛ ± © ¡ ª&P<õ7698 ¡ þÛ ± © ØÙ«ª Â¡ þÛ ± © Ú ¡<Ì º Ì Í ©ugih1giylstpqpqy~ghïÐSmplsgih&ypqk&½:ôYgiy=u~gik1h1nl¹k1h&t*u=h Â¡ þÛ: © º ôYgiy~hÓp}1opl~lsnu{pqhh1ginpqu~/gYÁ8h&giy~ngiwikÓlsu|p|hm*g/mloop|Åu¼ls}7õdhb*ghêÐSy=CÓogitvu~y¼pqkvvgrm/lsu~/gihÁ8h&giy~Àngiwikmlou|pqhÓ*gk1hmÝgh1gih:lstpqpqy~ghbj0hvu~gimwigiy~gingh
õ7698 ¡ þÛ: © ¡ ¡ / ± ß ¥ 4 ß © 698<; ¡ þ Û=: © u ; ¡ þÛ: © ¡ ¬@û>Ø õÚ4 ß ¬ ¡<Ì º Ì à ©
ö>?>: ÕY5 9 4¹75Ýå$æ/çè4Ã «E8465æ/çA; 9CB 4 9 5º , 5æ/ç`7 B E8465æ/ç B 4 . 5æFç`7 Í/
f0gÝ/gmlou~gih1gy~ngih Ï +}ÒG Ø*gÃpqk*¼vg@y~g|}*u=g/giu~g@*giy@»,gi}7vk1h1n ¡<Ì º Ì  © pqk*u=y~giu=gih(Bgy*gih{h@*gyYÂ½vÏbp|u~y~¾©¾½ ñxpq&giy~k1h&n*giyYf,yp}7½vzBy=k1g|}t*h&giy>B1giy~g,lormgiwiÙßÓwigiy=u º f0g|lsg.p|k1u~gh ØáàÚ Ï G}Ò+ ¡ ª&P¬{ûØA@ G}Ò+ ) +}ÒG ¥ ; ¬CB:¬ Ú ¡Ì º Ì  ©Ï  Ò £ ¡ ª&P¬{ûYÜD@  Ò £ ) + ¥ @ + ) £ Ò  ¥ ; ¬CB:¬ Þ ¡Ì º Ì à ©@  Ò £ ¡ è ¥ Psè )  Ò £  ² @  Ò £ ¬ ¡Ì º Ì Ñ ©fp|¦gS.lou )   ² *giy{ïmBgiÀ£(gi}7&gih1À<Ð8y=rmp|n/p|u~y )   ² ¡ )   ) ² k&hmE; ¬FB:¬ ¦g·*gik1u=giuj,h*u=Àlsvgu~y~logiy=k1h1n º
/giu=wiupqh`hvk1h ) +}ÒG pqkÓl ¡Ì º Ì Í © k1hmíÏ +}ÒG pqkml ¡Ì º Ì  © h_*g@tvh1giu=.l=}71g»,gi.}*k&h1n¡Ì º Ì  © gih(&ls@g³giy~uYgih1g p|h1ngiy=g{ÍÎg|}1hvk1h1n&1ls|gðr1k1y~&.vk1h1nÜ ¡ 4 ß ¢  4 ß ª ± ßHG ¢  ± ßG ©&¢  ª ¡ 4 ß ¢  4 ß ª ± ßHG ¢ 1± ßG ©v¢  Þ ; ¡ þÛ ± ©RÂ@¡ þÛ ± ©¡ ­ ® ´ ± ²¡ JI © ´ ® ´ ± °¡ <I © ´ ® ´ ± ´¡ JI © ´ ; ¡ þ Û ± © ; ¡ þÛ ± ² © ; ¡ þÛ ± ° © ; ¡ þÛ ± ´ © µ ¡ ±1± ² ¶ó± ° ± ´ ©K ¡ <I © ´  ´ ¡ ± ¥ ± ² ª ± ° ª ± ´ ©K Ü Â¡ þÛ ± ° ©RÂ@¡ þÛ ± ´ ©m¡ «ª Â¡ þÛ ± ©~©&¡ µª Â@¡ þÛ ± ² ©~© ªÂ¡ þ Û ± ©RÂ@¡ þÛ ± ² ©m¡ «ª Â@¡ þÛ ± ° ©~©m¡ ª Â¡ þÛ ± ´ ©~©IÞ ¬ ¡Ì º S/å ©»,n º ¡<Ì º Så © .lougih1gtvh1gu~.l=}7&gÐ»,gi}7vk1h1nÐ7k1y@vgÐSmplsgih&ypqk&/giy=u~gik1h&n/l¹k&h1t*u=hÂ¡ þÛ ± © º f0g!h1t/ggiu=g!/h ¡<Ì º S/å © ¦g·l~}1y~gi1u*gzúy~tvk1h1n*gyr&k1.l=pq1>p|h1nngihÃ gi.vgiyi*g*k1y
}7*gÍg|pqu~gigYvgiyS/gimlsu=gih1giy=ngYngingimgihlshm|pqkv Â@¡ þÛ ± © º f0gYy~g|}1Àu~g{/giu=g0lsu<*giy0u~Åu~giy= º Ôgiu~wu~giy=giyYyÃ*k1y}*gh Ë pqnh>p|y~u~gm*gy0/gimlsu=gih1giy=ng/ º  º *gh*½¾ÏÐg|*k&PÂ½¾Ïbpqu~y=8©Ö*mg|lou~Ãu/*g2*k1y}Ì*g ð0mgiy~npqh1nlsp|1yl=}7&gih1.}1Àt/giuBu~u~g.lY*g|lBr1u~l~}1gihÌB1giy~gilIØóà
SCÚ µ ngi`p|Åµ ¡ ±1± ² ¶á± ° ± ´ © ¡ 4 ß ¡ þÛ ± © 4 ß ¡ þÛ ± ² © 4 ß ¡ þÛ ± ° © 4 ß ¡ þÛ ± ´ ©K L ±1± ² ¶ @  ¶ó± ° ± ´7M L ± ° ± ´ ¶ @ £ ¶á±1± ²NM ¡Ì º S1 ©*g³ßÓh1giy=uBlsu º
Ë ÐSy~h1wir_kÓl~lsu=g!»,n º ¡<Ì º Så © t/hmlo.lou~gihvuu<*gihÌt*h1giu~l~}1gih»,gi}7vk1h1ngih7k1y¼*gy~gupvgiy=u~gih@k1hmpipqhm}³giy~u=gihÐ»,y~ggih*k1h1tvu~h1gh ) Åb¦gmpqhmvgiuBgiy
*gih(/k1U*g{/rmgit*Àu~y
pqÒk1h1tvu~h(õ!/»0n º ¡<Ì º ÌCÌ¾© wik&Óog|vgiëïmgiu=r1k1h1tvuSvgiyÁSh*uo}7tvk1h&n0wikxt/gh1h1gih º Ã giy=h1giy_kml=lsu=g0p|hpqkÓ}7vg!/u=y~k1tvu~k&y~ngi.}vk1h1ngh*gyf0yp}½vzBy~k&g|}7tvh1giy8B1giy=g ñ,.}*u=Àngi.}1ngi.}*u¿»,nh º ¡Ì º Ì ³½ Ì º Ì Ñ © Yh`gihRlogimlou~t/hmlslsu~gh*u=g|l&ôÂgysÁpq&y~gih`u=gihvmgiwiÒgiÀ1gih º j0giy*h1n/llsuxgihâlo}71g·lzôÂgysÁpq&y~gihR&.l!1gik&u~gÌpqk*ny~k1hÓâlsgh1giy(r1g$©*u|pquh1v}h1.}*uy~g|p|lsgy~uYBy*gih º ð0Pvgt*h1giu=.l~}1g»,g.}*k1h&nxpqkvSgih1g07k1yhvk1gy~.l=}7&gïmBg·}7t/gÓpqhm*Ópq1mp|y~g Ã y~ wikâ&y~h&ngih(lshm1p|1giyiYh1gimgihívgiyl=}7&hgiy={pq1hvu~gih»,yp*gihvu~gh*½`ÁShvus}7tvk&h1n1>Bgiu~giy=gêñpq1giy=k1h1ngihh1uogihm*n º ÁYlmp|hm*giuls}7¯1p|¦gk1egih1g@j,r1r1y~
©vp|u~hbvgiy!/rmgitvu~y
pqÙk&h1t*u=hÐ½bvg`ñ«;`å$587*4/58Eoæ/çè4 9}9NOçè46=O; 9CB ½Ðk&hmgih1gñxp|1giy=k1h1nc*gyÐ/gimlsu=gih1giy=ngh  Í0p|1gih"*giyf0yp}7½vzBy=k1g|}t*h1gy@B1giy=gÌñ0}7vu~ngi}71ngi.}~vui*gP Ö ä1CE84&Õ Ö:9!Q¯B ;`={C7<5 Ö:9 å 9ROçè46=6; 91B º
ÍCà ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
SUTHVXWZY&[]\T^_V`THaHbc&Ved7dgf[hc&ViY7d&j
j0kmlongi1ghm4/h@*giyØf01loh*½&»,gi}7vk1h1n, ñ,.}*u=ng.}1ngi}~*ui»0n º ¡Ì ºaÑ © qgy~ p|u>pqhS0ngit/r&r¦gu~g»,g.}*k1h&ngih k1y ) +AÒG k1hm ) HqÒ J º ñp}7ÁSh* k11y=k1h1n,/h!y=giup|y*giy~u=gihk1hÓpip|hm}³giy~u=gihx»0y=gigih*k&h1t*u=h1gihngi pqÅ ¡Ì º ii½ Ì º Í © gy~y~g.}*uÖpqhgih1gÁ8hvu~t/r1r1k1h1n¼*giyt*h1giu=.l~}1gih»,gi}7vk1h1ngih k1y ) Å /ha*gih k11y=ngh º f0gy~gihÔ /lok1h1ng³gy~u&pqh1h ØóàÚ
) Å ¡ þÛ ± © ¡ ± ß ² ª 4 ß ² ªïÏ Å ¡ þÛ ± ©lk Pm ¬ ¡<Ì º S/ ©j0kml*gy,f0g³ßmh1u~hÌ*giy/rmgitvu~y
pqÒk1h1tvu~h ¡Ì º ÌCÌ/© giy=n1u,ls}7&pqh1hk1y&; ¡ þÛ ± ©; ¡ þÛ ± © ¡ <n ¡ þÛ ± ©¡ ± ß ² ª 4 ß ² © ² ¥ n ² ¡ þÛ ± © po ¡ ± ßrq © ¡<Ì º S Ì¾©n ¡ þÛ ± © ¡ 4 ß É 4 Ï  ª ± ß É 4 Ï   ¬ ¡<Ì º SCS ©f0g/rmgitvu~y
pqÒk1h1tvu~h*giy¯ñ,k1t*gih&gihmp|uSp|.lsy=pqgih&gÔy=gih*u=w³½ Ã y~b*giy~ghzBy~giÀu~g/dpqnh>p|y~gih{j0hvu~gv*giy/giÓlsu~gh1giy~ngYmg|lsu=@uy º f0gì0kÓplsu~gi.}1gih1h¿pq1giÀy~k1h&n ¡ ìIÐÖj © mg|lou~givuh*k1hõ1pqy=h(>*gÝ/rmgitvu~y
pqÒk1h1tvu~hs;Ðhc»,n º ¡Ì º S Ì¾© vk1y}Jgh1g·½ Ã k&h1t*u=hÝwkÐp|r1r1y=©vÃgiy=gih; ¡ þÛ ± © ¡íJI ¡ ± ß ² ª 4 ß ² © o ¡ ± ßq © ¬ ¡<Ì º S:Í ©ÏÐuÃ*giyìIÐjVgiy= pqup|h1p|h1hí*g k11.}1gÌÏbpl=lsgihml=}7Ópqgh*½vzBgiwgivk1h1nb k1yÁ8h&giy~Àng!k1hm Ë r1k1lB*giyì,kmplou=gi}71ghÛhvk1t*g|pqy=gihÌÏÐg|*k1bvls|g*g{Íg|*k1tvu~ha*giyp}*u
*Ãgihmlshmp|gihµôYgiy~u=gik1h1nl¹k1h1tvu~h Â@¡ þÛ ± © pqk*Ógih1g³½vv º ôÂgy~u~gk&h1n/l£k1h1tvu~hª¸¡ þ Û § © ; ¡ þÛ ± ©jÂ¡ þ Û ± © ¡"JIAØ ± ß ² ª 4 ß ² Úpo ¡ ± ßq ©oª>¡ þÛ § © ¬ ¡<Ì º S/à ©f0gÃj0r1r&y~
©*pqu=hb*giyDÔy=gih*u=w³½ Ã y~ ¡Ì º S1S © p|k*,gih1g(·½ Ã k&h1t*u=hRlogiu~wiuhmp|u k1y=}7/y
pqkml|1pqÅ¼*giy Ë :pqnh pqy=u~gi*giy¸gimlou~gih&giy~ngSngingih k1mgiy>*giZÍÎg·pqu=gi|/giy=hmp}1 pl~lonÀmpqy,.lou É 4 Ï  LtL È4ç
Ï  uwv ì,kmplsu~gi.}1gih1h>p|1giy=k1h1n ¬ ¡<Ì º S* ©f0g{ì0kÓplsu~gi.}1gih1h¿pq1giy=k1h1n{.lsuYk1yµgiy~h&pqu=giy~g0v*gygihm*.}1g&giy=h1ggySnÖk1u~n11p*y~u*giy Ë pqnh>p|y~u=giv*gyÂ/gmlou~gih1gy~ngÂ7k1y Ë Ãr1k1.logStvgih1giyØpq.lØ*giy Ã gy~Ò½ Ë r&k1.l/giyl=}7vhÓ*giu º&Ë Vv}*giy~h1gih&t/.loh&gih&pqngngihblsu¼*g@»@k&u~nt/giu*gy4ì,kmplsu=giÀ}7&gihmpqr&r1y~
©vp|u~hJyp|n.} gingh*giyu~Å/giy~&y~giu~k1h1n º j0hm*gy~giy
lsgiul!y
clsgÌhv}*giy~h1gih&y~g|}1hvk1h1nghÁplou0giyYmgihØk1u=wiuiÖ1p@lsgx*g!(yp|hmlsrmy~u~ngi}7vk1h1nÃgiy~1g1À}7x/giy=gihvÁp}*u º ÁÂlYn1uYhÓ|k1h1n/lou~giy,ïmgiuôÂgylskÓ}71gk1mgiy<*gì,kmplsu~gi.}1gih1h>p|1giy=k1h1n1hÓpqkmlwik¯ngi1gh(Bk1hmvgR/rmgitvu~y
pqgnghml~}mp·u=gihvgiyLñ,k1t*gih&gihâ/,1wi º h>p|1giÀy~k1h&n/lsgi.logJwk¦gykm}t1lo.}*u=ngih Ø Ñ à1Í1àà1,à¾,àCàCÚ º f0g|logÙð0hvu~giy
lskm}*k&h1ngih¯wigingihgih&gih ÁSh*Ämk1Åa*giyx/rmgitvu~yp|Ùk1h&t*u=h_pqkv¼*gÃ¿g.}1gih&r1y~v*k&t*u=h×hmlomg|lshm*giy=gk1h1Àu~giyØv*giyYhmpq&g*gyBv}*gig ¡ lsngihmp|h1hvu~gå$;-x , 7çA=/4@åFç Ö E+ , â= Ö +:;`æO75 Ö:9 © ºË hÃ*g|lsgiyØj0y=¦guy
pqmgiy,p|k*Yvg(gi}7&gih1r1y=v*k1tvu~hp|hÌ*giy0¾}7vBgig/|w º z º /hpqh1gih(1giu
} º h1.}vu
ö>?>: ÕY5 9 4¹75Ýå$æ/çè4Ã «E8465æ/çA; 9CB 4 9 5º , 5æ/ç`7 B E8465æ/ç B 4 . 5æFç`7 Í Ñ
mg|lshm*giy
lBgih&nginpqh1ngih ºvË hhvu~giy=g|* pqy=gihÁSh1giy=ngih(/g¼lsg01giyBmgiu=yp}7vu~giuØBgiy
*gih(.lou,*giyµÁShvÄmk1ÅÃ*giyµÐSh1gihÌpqk*Â*gÍg|p|t*u=hÓl~*vhmpqÃtÃlsgi1yngiy~h1n º
ÏÐuÃ*giyì,kmplou=gi}71gh1h>pq&giy~k1h&nb.pl=lsgihílo.}âhvk1hvg ± q ½ Ë hvu~ginyp|u~h1gih .loÀhÓlshvu~gnyp|*giyÌ»0n º ¡<Ì º S/å © p|kml¹7k1&y~gih(k1hÓâpqhgiy=>pquhmp}7gih1giy@Bgiu~giy=gih ± q ½Ë h*u=giny
pqu=h&gih`*gxhRvgiyÔu=giyp|u~k1y{p|.l(=/4FE C75 ã 5Ýå67<5Ýå$æ/çè4!Ü0Ü ,  «E8465æ/çA; 9CB ¡ Í,z«ð&ðÎ½&»,Àgi}71k&h1n © ¦gtp|h1hvu~g!tvh&giu~l~}1g4»,gi.}1k1h1n
Ü ¡ 4 ß ¢  4 ßª ± ßHG ¢  ± ßG ©&¢  ª ¡ 4 ß ¢  4 ßmª ± ßHG ¢  ± ßG ©v¢  Þ ª>¡ þÛ § ©¡ ­ ® ´ ± ² ßy ¡ <I © ° ® ´ ± ° ßz ¡ <I © ° ® ´ ± ´ ß{ ¡ <I © ° µ ¡ ±&±²¶ó± ° ±|´ ©¡ JI © ´  ´ ¡ ± ¥ ±² ª ± ° ª ±|´ ©K Ü ª¸¡ þÛ § ° ©¹ª¸¡ þÛ § ´ ©m¡ µª ª¸¡ þÛ § ©~©&¡ µª ª¸¡ þ Û § ² ©~© ªª>¡ þÛ § ©oª>¡ þÛ § ² ©m¡ «ª ª>¡ þÛ § ° ©=©m¡ µª ª¸¡ þÛ § ´ ©=© Þ ¬ ¡Ì º S:à ©zBgiØ*giy(yp|hmlsrmy~u~ngi}7vk1h1n ¡<Ì º S à © mp|hm*giu4g·lls}7bk1egih&g Ë h*u=giny=v*ÙôÖgiy=gihvu~.p|ngiÀ}*k1h&n!k1y,*gYÐSmplsgih1y
pqk1@/giy=u~gik1h1nl¹k1h&t*u=h×Bgi}7&g*g2f0*hÓpqt/hÔì,kmplsu~giÀ}1gihxëhvk1tvg|p|y~gih@ÏÐg·*k1Lmg|l~}1y~g1u º úgmgiy~giulY*lstvk1u~giy~uq_kÓl~lsu=gihxFÍ,pq&gih*giygimlou~t/hmlslsu~gh1w0w.l~}1gih:*giyBhÌ*g|logiy0»,gi.}*k&h1n{pqk*u=y~giu=gihm*gihb/gmlou~gih1gy~ngih¡ ÈçÏµÛYÉ 4 Ï © k1hm`*giyf0yp}7½vzBy=k1g|}t*h1gyB1gy~gx ñ0.}*u=ngi.}1ng.}~vu*g/u~y=k1t*Àu~k&y~ngi.}vk1h1nghð»,nh º ¡Ì º Ì ½ Ì º Ì Ñ © wikÓog|vgi÷ïmgiul~}1y=u~u7k&yS*gpqtvu~k1gigÐSmplogih1y
pqk1Àt/hvßmnk1y
pqu=h@ngo/louYBgiy
*gih º ÁYlSmg|1p|ys>lo.}x1gy3Óog|*v}xBgiu~giy=g«ñxp|1giy=k1h1ngh(/*gngihÓ*gihÌ*.lot*k&u~gy~uBgiyvgih º
|g}h~[]aHVSUTHbc]^Vedgf[hc&ViY7d&j
f0gSgilsum/giy~gihm*gu~gñ pq1gy~k1h1nlsu>*gYlsngihÓpqh1hvu~g<ú Ö ä1CE84Ù5æ/ç`7R4 Oçè4/=O; 9CB ¡ Ô(f,j © BmgiÖ*gwik&ny~k&hm*gginghm*g Ë r1k1lsy
pqk1t/h*ßmnk1yp|u~hx*k&y}xgih1g Ã giy=Ù½ k1ngi/mgiÀl~}1y=gimgih`y
 º f0g|lmg|*gik1u=giui>1p|Å`*g Ã gi.vgiy*k1y
}7_1y=g#ú`giy~u=gð k&ygiy~h&pqu=giy~gÛ»,y~k1hÓ*wikmloupqhÓbpqr1r1y=
©*giy=uYBgiy
*gihÈ4ç
Ï  ¡ þÛ ± ©  È4ç
ÏNCe$ ¡ ± Û ± ¡ þ ©~© ¡Ì º S Ñ ©
± ¡ þ © ¡ . Ì I ²J ¡ þ © 1
½z ¡Ì º Íå ©
J ¡ þ © ¡ S¡ JI © ° ­ ® ° ± ª¸¡ þ Û § © ¬ ¡Ì º Í* ©Ã k1yÃ1plu=u~giy~g Ã giïÏ e k1y
*gihh"*giy(ôYgiy~npqh1ngih11giu/gyl~}1g|*gih1g:j0hmlip|u~wigmgihØk1u=wiu º&Ë hh1.}vus½/y=gi.p|u~*lsu~l~}1gih@v}7vBgy~h1gih1y=g|}1h*k&h1ngihxk&y*gihr1&gih1Ãgih1nÀl~}1g@/t*vy~Ãg³½`y|piu~g(ØÒ¸CÚ¸mgihØk&u~wiu1v*giy*g/gmlou~gih1gy~ngihk1yvgihbp|kml*giy,Àtvy~/lot/r1l~}1gihØ½¾Ïbpqu=y~8©¼¦g·lsu~@umØÒi1
ÍåCÚ ºË h{t/|p|y~pqhvu~gih Ã y=k1giy=k1h1ngihLÍ,pq1Àgih@vgiyÍ0z«ð&ð½1»,gi}7vk1h1n ¡Ì º S à © y&plÂÃu~u=giy=g Ã g.bk11}7&giy~gi.logBFÍ,pq&gih
àå ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
*g|lú_pqg|}7tpi½vÏÐv*gilzØÒiå
Ú(1wi º *giy=gihh1.}vus½/h1g·pqy~ghLÁSy~giu=giy~k&h1ngihòØáS1mà Ñ ¦·å1/Úmg|l~}1y~gimgih º fpqmgiYy`*gxwikÓlipqu=wi}7&g Ë r1k1l~p|1>pqh&nnt/giu,gilsu¼pqh_1plr1¿pqh1Àgih1n.l=}7&gÂr1u~l~}1gµÐ¸u~gihvu~pqmp|h1ngirÓpqÅuIØÒ/1 Ì 16Sm*|CÚ º »,gighml=pq$.louYpqm*g·lsgihÐSpqy
pqgu~y~lsgiy~k1h&ngih«Óog|*v}@*g,¸p|ul~p}7&g//1p|Å!log,*gBëpqhv
pqh1n.}1gih@/up*k&÷gih1giyv}*giy~h1gih&t/.loh@p|k*u~y=giu~ghm*gihñ0}7vu~ngi}71ngi.}~vulog³ôÖgitvu~g,pqk&Ågiy,j}vuB.pl~logih º
SUTHV|g}h~[aHVX}RdtjRY&i_[^_TH}Rd&\d f[hc&V`iY7d&j
úgx pqr1u~gi8Ð*lstvk1u~giy~u¦mgih*Ämk1Åu!vg@zBgiykm}7t&ls}7vu~nk1h&n/hRp|h1.lou~y=rmgih Ë Àr1k1lsyp|k1t/h*ßmnk&ypqu=h1gihÑ}7vu~ngR»,y|Ågih(gRvgâ/u=giÙßÓnt/giu*giy`ïmkmlsu
pqhm1longiÀ}7vk1h1nv*gy,1plYr1u=.l~}1gIÐ¸u=gihvu~.p| º Ôgiu=wiu~giy=glohmÃpqmgiyvg,.}*u=ngh(Á8ngihÓl~}mp·u=gih(*g*g@Íg|p|t*u=hÓl~*vhmpqÃtmg|lou~Ãgih º ÁSh1g@Ïcn.}1t/giu1*gñ0}7vu~ngi}7&ngi}~*u
lsÀg³ôÖgitvu~g_*g|ltp|gih ÐSmplogih1y
pqk1lh$v}*giy~h1gih&y~g|}1hvk1h1nghâwikímgiykm}t&ls.}vu~ngih(1gu~giuÃ*gbmgiy=giu
lgiy={pq1hvu~g*P Ö ä1CE84Õ Ö:9Q¯B ;`={C7<5 Ö:9 å 9ROçè4/=O; 9CB ¡ Ô_Kj © ºË  Í,pq1Ãgih*giyIÔ_KjdyÐvgiytp|g Ë Ãr1k1.loyp|k1Pvk1y}Ðwigi(tpqu~g{ls}7Ì*k1y
}7Ó*y~h1ngihÓ*ggiy=h1Àpqu=giy~g|lsu=y|gxp|r1r1y~
©vgiy~u º f0g|lsgh*ßmnk&ypqu=h k&y*gh 4p|r1u=giÌpqkm}ct/À*gy~gihmvggiy~h1:pqu~gy~g ¡ æ Ö E¾Eo5?+:5 9CB9 ;>æOE¾4@:=zºC7t7*46=3KñÏ © ngihmpqh&h*u¦*1(hmp|uk1y=}7t/gih&g/u|Åggih1ng·l~}1l~lsgh@lshÓ º f0g|log&ÐØpqyp|giu=y~.logiy=k1h1nvg|lÂtpqgihLÐSmplsgih&ypqk&g|l.lou}7Ópqyp|t*u=giy~lsu=.l~}Ý7k&y1plp|h*
pqh1n}71gupvk1egih1gy!v}*giy~h1gih&t/.loÙh ¡ lsgi1gj01 º S º Ì  h>p}mlou~gih·pqr1u~gi © º f0gÔ_KjÎ½ 2h*ßmnk1yp|u~hy
 vk1y}¯*y~gi Ë hvpqy~Àpqhvu~gihÌ}mpqy
pqtvu~giy=.logiy=ui/h pqÃ.}Ã*gf,.}*u=gih*giymgi.*ghêgiy=h1p|u~giy=g|lou~y g  F k1hÓ*giy=gihcÍgi.p|u~vng·l~}*hm*nt/giu
 r º f,g|logt h1h&gih¯*y=git*u{p|kmlx*giy@p|t*u=k1gigih`tp|gihÐSmplogih1yp|k1@/giy~u=gik1h1n/l£k1h1tvu~h ª¸¡ þÛ § © mg|lou~uØBgiy
*gihC ¡ þ © ¡ S¡ JI © ° ­® ° ± ± ß ß ª>¡ þÛ § ©  P_¡$1Û ¡<Ì º Í © C ¡   F6  C 6 ¡<Ì º Í Ì¾© C ¡ þ © ¡  F  C ¡<Ì º ÍS © H ¡ þ © ¡   ² qs     ª     qs  ²     6   ²  6 ¬ ¡<Ì º ÍCÍ ©úgpqr1u~gi<Ýngwiginui(giy=n&uxls}7_ÔÃg|l/giyl=}7vhmvgiu~giy2ÍÎgipqu=vng|l=}7vh1À*nt/giu{k1hvu~giyzBgiy km}t&ls.}vu~nk1h1nÌ*g|lÐØpqk1Ù½`ÐSy=h1wirml4ghRt/h*u=hvk1giy=}71gy ð0mgiy~npqh1nwikÃ*giyÔ(f0j½ Ë r1k1lsy
pqk1t/h*ßmnk1yp|u~h(/ º  º gih1g Ã gy~Ò½`k1ng º f0g|lS.lsuYhj0& º Ì º l~}1gip|u~l~}1p|y~ng|lsu=giu ºÁSh1gòñxpq&giy~k1h&nâk1yb*g gimlou~gih&giy~ngihk1yÌls.}1gcpqh&.lsu~y=rmgih Ë r1k1lsyp|k1t/h*ßmÀnk1y
pqu=h&gih÷k1y
*gc pqr1u~giêp|kml¹7k1y=}7$v.lstvk1u=giy=u º ÁYlÔgiy=n/p|¦ghëls}7-º587q7tE846=F4ä Ö:9Q¯B ;>=@C75 Ö:9 å$xFç O 9CB 5 B 4@È4FEx/å67R4 9 4/= B 5q4 9 Y*g@pqgihb*k1y
}7`vg(ÐSp|ypqÃgiu~giy¼*giyYÔ_KjÎ½h*ßmnk1yp|u~h(vgb/k1mlo1lou~gi:*.}*u=gih`k1hmâvgÌÍÎg.pqu=vng|l=}7vhÓ*nt/giuvgiymgi*gihgiy~h1:pqu~gy~g½1/u=y|Ãg/Y}7Ópqyp|t*u=giy~lsgiy~ugiyvgih º úyÝgylsgu~wigihZ1p|1giyÐhÑvgiyÌ¿y
pqhmloÀrmy~u=ngi.}*k&h1n ¡Ì º S:à © *gih_ÍÎg|p|u=giY/híÏ  *k1y
}7_*gu~u=giy=gihJ/gmlou~gih1gy~ngih_*giy
ö>?>: ÕY5 9 4¹75Ýå$æ/çè4Ã «E8465æ/çA; 9CB 4 9 5º , 5æ/ç`7 B E8465æ/ç B 4 . 5æFç`7 àv
LDA
k k
k
x x
z zk k kFtot F F1 2
LCA
vrel
k
j01&.vk1h1n Ì º >0BÈ}çè4/ºC75Ýå$æ/çè4Æ:=¹å67R4FE8E ; 9CB +>46=#E Ö ä1CE84 92 ºâ;:E å$={:;`ºä Ö:9Q B ;>=@C75 Ö:9 5 9+>46= P>Æ÷ û Eo5 9 ä$å ü ; 9 +¡P¢_÷ û =F4@æ/ç`7å ü`
·½&/u~y=h*ßÓnk1y
pqu~h ¡=£¥¤L¡ ± ½¦ y Û! r ©~©È4ç
Ï  ¡ þÛ ± © ¡¥È4ç Ï    ²  ¡£S© ¬ ¡Ì º Íà ©úgb pqr&u~gc*lstvk1u~giy~uÂgiy*ghí1pqwikZ*gÙ4ÏÝ½ ÁSy~ng1h1.l=lsg_pqkmlt*y=/lot/r1Àl~}1gihÃfzÂ½¾ÍÎg|}1hvk1h1ngihp|k*Øls.}1g,pqh&.lsu~y=rmgih Ë h1r1k1lsyp|k1t/h*ß1k1y
pqu~h1ghg©vu~y
pqrmÀgiy~u1B¦gS*gy&ÐSp|k1Ò½`ÐSy~h1wirÐ ð0mgiy=.p|r1r1mgiy~g.}Ðvgiy0mgi*gih 2gy~h1p|u~giy=g|lou~y·gh:lsgimlsu=t/hmlo.lsu=gihvu~giyúJgilsgmgiykm}t1lo.}*u=nuØy º f0g|lsg|lôYgiyoÁpq1y=gihg³giy=uYk1hml*vhmpqÀl~}1gBg³ôÖgitvu~/g«r&r1k1h&n/l¹k&h1t*u=h1gih n 3 Ò q ¡£S© /vgFÍ,pq&gih@*giy´Ô_KjÎ½`ñxp|1giy=k1h1n*gy~y=gi.p|u~hml£½k1hÓ4j,kmlsu
pqkml=}71gôgt*u=gBvgiy(g³ôÖgitvu~/ghú`g|}mlsgiy=t*k1h&nB$/h1h1g*giyf0yp}½vzBy~k&g|}7tvh1giy×B1giy~ggihvu~mp|u~gh º|Ë  Ã pq//gyl~}vhm*gu~giy×ÍÎgipqu=vng|l=}7vhmvnt/gÙugiy=>pquSpqh1pqh&hngiyp*gvgf¼zÂ½1/gimlsu=gih1giy=ngih47k1ygiy=h1pqu=giy~gSF»,y~k1hmvwikmlsu
pqhmÖ º  º k1ygih1gtpqu~g Ã giy~Ò½`k1ngi º
f0g|lsg|l(ôÂgysÁpq&y~gihgiy= n}7vuxk1hmlhgh1giyÃg³ôÖgit*u=/gih·úJg.lsgB*ghdïmkml=pqÃgih1mp|h1nwil~}1gih$*g ñ0.}vu~ngi.}1ngi.}~vul£y~Ãpqlsxkmlk1hm$*gybtvy~lst/r&.l~}1gihZf0yp}½zBy~k&g|}7tvh1giy@B&giy=gbhí(yp|hmlsrmy~u~y=g|}1h*k&h1ngihZpqkvy~g|}*u@wikgiy=mpqu~gih º f0gÐg³ôÖgitvu~/gihu~u~giy~gh Ã gi*giy@lshm hvk1h¯hâgh1giy@vgiyLÎ¼pqy~u=y~gig½`ñ p|1giy~k&h1n p|1h1.}1gih Ã y~ ngingiÀmgih(giÓlsgt/gh1g4   âèE 5¨§$587*4 Ë r1k1l~p|1>pqh&nnt/giu>p|k*Bg.lsgh º f0g|l¸.loulsgi1yØ/y~u=gimp·u*gih&hlouS/giy~gh*Áp}7vuSlo.}vg,t*h1giu~l~}1g0»,gi.}*k&h1nmgiu~y·p}*u=}7 º f0gj0&giu~k1h1ngih*giy Ã gi.vgiyxhmp}í*gi Ë r1k&.l!>k1ysgihhvk1h¯/giy~hmp}7&opl=lsnu@Bgiy
*gih(Sk1hÓâhmp}âgih1giy(ypqhÓl¹y=pqu=h ¢  Ê ¢  á giy=n&u@ls.}c*gngihÓ*ggih*Áp}1gy=gi.p|u~v.lou~l~}1g@¿y
pqhmloÀrmy=u~ngi.}vk1h1n
Ü ± ß  ¢  ¥"¡ ± ßG Â  G ¥ 4 ß ¢  4 ß ©v¢  á Þ ª¸¡ þ Û ± ß © ¡s©  Û ¡Ì º Í¾ ©
u*giX/u~Åu~gy~ª©  ngngimgihRh »,n º ¡Ì º S:à © k1hÓR*gi Ã gi1lsu·pqy~t/gu~gihmloyvg³ßmh1giy~u*k1y
}7 Â$ G ¡£S© ¡ ¢ G È4ç Ï   ¡£S© ª ¢ Èç Ï  G ¡=£8© ¬ ¡Ì º ÍCà ©
à ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
!« ¬ 7­

®c	
Ë hb*g|lsgiUj0ml=}7&h1u=uyÌpqk*Â*ghvk1giy=.l~}1g¼zBgimp|hm*k&h1nvgiy(yp|hmlsrmy~u~ngi}7vk1h1n¡Ì º Í¾ © gih1ngn/pqh&ngih(×*gÃls}7bVBg·lsgihvu~.}1gihÌpqkmlwiBgY¿gghÐwikml=pqÃgihmlsgu~wium*giyÔY/lok1h1n{*giyôploq/½1»,gi.}*k&h1n1 º  º *giy(h1t/ghðgiu=gÂ/h ¡Ì º Í¾ © |k1hmx*giy>zBgmpqhmvk1h1n*g|l0/u=Åu~giy=lBhÌ*giyy=g|}*u=gihÝgiu=g!vgiy»,n º ¡<Ì º Í¾ © º
¯&°±&°² SUTHViVaH[e^T³&TH\-^_T\_b´cRVµ|g[hd&¶7[hYh·¸UaH[]\}`³º¹»V¼^c&}&¶7V
ïmk1y¯Ô /lok1h1n¼*giyôploq/½1»,gi.}*k&h1nYy*gÐSmplogih1y
pqk1@/giy~u=gik1h1nl¹k1h1tvu~h ª¸¡ þ Û ± ß ©*.lot*y=giu~lsgiy~u7hm*gi·Óog|*gi ñ,k1t*gihgih1gS/y~ngngimgih1g<j0h1w|p|1//hlsngihmp|h1hvu~gih¿g|lou~Àu~gi.}1gih,wik1ngiy
*h1giu(y ¡ év4{å67t7R4658Eoæ/çè4 9 º#4F7qç Ö +>4Ø  Ì Ú © º ð0&.}1giy=Bgilsg(giy*gh*g8¿g|lou~Àu~gi.}1gihvk1y}·½ Ã k1h&t*u=h&gihÐSmplsgih1y
pqk1Ûy=gir1y|plsgihvu~giy~uYØáS&// Ì Ú º j0giyvh1nlk11y=u*g|lÂwik@giy=1gi1.}1gihxhvk1giy=.l~}1gih Ã k&t*u=kmpqu=h&gih(v*g¼*k1y
}7Ãgih1ghwikÓlipqu=wi}7&gih»,opqu=u~k1h&n/ls/gysÁpq&y~gihRg|*giy{p|kmlsngiu=u~giuBgy*gih`t×h1h1gh¥Øó
S:Ú º f0g·lsmp|ck1yvg/h»,y~giny=ggiuYp| º Ø S:Úvgih1gv*Òßmwigy~u~g8ÏÐgiu~1vvg/y~ng|l~}1pqngh(/*gBk1hvu~giy8*giyYzBgiwgi.}1Àh*k&h1n½P  9 +::; ,¾ Eoå Ö:ã ¡ ÔCô © ÏÐgiu=1v*g!hb*gy&Ôu~giy
pqu~k&y0mgitpqh&h*ulsu ºmË eÍ,pq1ÃgihÌ*giyÔCô0½vÏÐgu~1v*g,y
ðhvk1hÓog|*g|lØ¿g|lou~u=gi}71ghx*k1y
}7@n/p|kml~l£
y=ng Ã k&h1t*u=h1gih@µ,y=ul¹½k1hm Ë r1k&.lsy
pqk1 1pqy=ng|lou~giu º zplogiy=gihmx1p|yp|k*Ök1y*g/h Ã km}7Ól¿k1hÓ ú`u~giy>gih{t/Àpqy~pqhvu~g|l3ôYgiyoÁpq1y=gihgihvus}7t/gui=hm*gÑ*g¿g|lou~u=gi}71gh*k1y
}7t/|pqy~pqhvu~gB»¼p|kml~l£k1h1tvÀu~h1gihxÐSmplsgih1y
pqk1F&pqy~ng|lsu=giu¸giyvgih ¡ y=gi.p|u~v.lou~l~}1gÔ(pqhm1p|k*½:ô¼.plo|@ÏÐgiu~1vvg¡ ÍµÔCô ©~© Ø 
Í
Ú º f,gYÐSmplogih1yp|k1@/giy~u=gik1h1n.lou,1pqh1hÌngingimgihbvk1y}
¡ ; Âx©¡ þÛ ± ß © ¡ ¿ÀÂÁ  ÃÄ Å  
¢
­£ ¢ ®ÆÇ ¡ þ#ªíþ  ¡ Æ ©~©´ÈÇ ¡ ± ß±ª ± ß ¡ Æ ©~©¡ ¿À ¡ IlÉlÉ  © ° Á  ÃÄÅ  
¢
­£ ¢ ®Æ ç   £ Ê FËÌ y=ÍÎÏy ç ¡  á £  áÊ CË © y ÍÎ yÐK «Ø ¡ þ  ªíþ   ¡ Æ ©~©   ¡ Æ © Ú$Ü ± ß ± ß  ¡ Æ © ª 4 ß ² Þ Û ¡<Ì º Í Ñ ©B¦ghÀ *g@j0h1w|p|1Y*gy¿g·lsu~u=gi}7&gihÐr1y=ñ0k1tvgihbk1hmÑÉ3ÛtÉ  *g@zBy=giu=gihb*gyt/Àpqy~pqhvu~gihR»¼p|kml~l£k1h1tvu~h1gih Ç ¡ þ Û¹þ  © k1hm ÈÇ ¡ ± ß Û ± ß © º,y~u
l¹½Ìk1hm Ë r&k1.loypqk&Ûlshm º¿ ¡ ¡ JI © ´  S lsugh¥ñ0y~giy~k1h&n/l¹Áp|t*u=yB*gy*g`»,g|l~p|u=w|pq1¼*giy:zpqy~/h1gihíp|k*õVh1y=gy~u º f0g Ë hvu~gnyp|u~hhÑ»,n º ¡Ì º Í Ñ © giylou~y~g·}7tvulo.}ëk1mgiyÌ*gÙÁSngih1wgiu Æ hmp}vgiy@*gú`giu=h1gih_*giyÃ(g|lsu=u~gi.}1gih`rmpqy
pqgiu=y~lsgy~u!giyvgih º f0gêi½ Ã k1h1tvu~h 0y=uloypqk& lsy=nua1p·7k1y1p|Å*g`j0mlsu·pqhmvgJy
pqk1p|y~u=nclohmk1hmílsgih&t*y=g|}7vu@wik1ySq½&»0g·l~}*hm*nt/giu   ¡ Æ © lou~gi&gih º f0gD·½ Ã k1h&t*u=hb Ë Ãr1k1.loyp|k1Ûlsy~nu!&p·7k1y(1pqÅ*g{ïmgih*u=y~gihÌ*gy0»¼pqkml=l¹k1h&t*u=h&gihbp|k**giy,Ïbpl~logihml~}mp|ggingih º f,giyBy~gig Ë r1k1l ± ßginu1pqngingihch1}7vuxp|k*2*giyxÏbpl~logihml~}mp|g/ØlshÓ*giy~h¯giy!lsu@*k&y}Rgih&gv*Òßmwigy~u~gÁSh1giy~ng³½ Ë r1k1lÂÍgipqu~hngngimgih º
f0giyj,hml~p|u~w ¡<Ì º Í Ñ © lsuk1yr1y
pqtvu~.l=}7&gxj0hvBgihÓ*k1h1ngihÐh1v}bh1}7vu0ngiginh1gium1pgiy¼*g
ö>Ò}*Ó 4@CE 5Ýå$5q46=O; 9CB à Ì
/.lou pqhÓ*nggih1hvu~h1l0vgiy!ïmk1tvk1h*u,k1hmêôYgiy=n/pqh&ngih1&giu¼*g|l(g|lou~u~g.}1gihÓl«PB/yp|kmlsÀlsgu~wiu º fp|wik!y!wikYôYgiy~gih*Áp}vk1h1n,*giyY»,n º ¡<Ì º Í Ñ © vg«ñpq1giy=k1h1ntvgh1giy×zBg|l~}1gik1h1Ànk&h1ngihÃgih1ng³7k11y=uµØ lÍÚ º fpqmgimy@pqh1ngih1Ãgih(|1p|Åx*g j0hm*gy~k1h1n{*gyB»,g|l~}*h1À*nt/giux*g|lx(g|lou~u~g.}1gihÓlzPpqk*ny~k1hÓâ*giyÃzBg|l=}71gik1h1nk1h&n1>*gÌlogÌ*k1y
}7¯1plÏÐu~Àu~gÙgiÔgiyo
pq1y=ui>t*gihblsuxngngihØk&¦gyx*giypqtvu~k1ggh »,g|l=}7vhmvnt/gu º /btpqh1h¯1p|h1h*gLúJgu~h1gxtp|*k&y}â»,giyp*gihcp|r1r1y~
©vgiy~u¼Bgiy
*gih(>k1hmR*g(ypÓogitvu~y~g*g·l(gi}71ghmlBtpqh1h`1p|h1h`k1Ûgih1gDÁSngh1wigiu ÈÆ hÐgh1g¸pivyo½vÍgi&g!gihvuo.}t/giÒuBBgy*gih¡ (giy=g0wBgiu~giyk1hmÝ¿1giy=giy7,y*hvk1h1nxgiyvgih/giy~hmp}7&opl=lsnu ©
þ   ¡ Æ © ¡¨þ   ¡JÔÆ ©(¥    ¡JÔÆ ©¡ Æ ª ÔÆ ©(¥  ®   ®Æ ¡JÔÆ ©¡ Æ ª ÔÆ © ² ¥Õ9Ö ¬f0g|lsgDñxpq1gy~k1h1nÃlsu=giup|k*ny=k1hmb*gy&Ôtp|u|pqu(*g!vk1y}b*g!npqk1Å|
y~Ãng@»,gi.}1Àu~k&h1nhhmpquk1y~.}1giyú`gilsggih1ngk11y~uyvgih&g4nk1u~gYñxp|1giy=k1h1nÃ1pqy º
Ë XÍ0p|1gih_*giyDñxpq&giy~k1h&nÐtvgih1giy{zBgiyl=}7&gik1h&nk&h1ngihb/gy~gih*Áp}1gih`lo.}R1p|h1h¯*g»¼pqk1Å|k1h1tvu~h1gihÌwik
Ç ¡ þÛFþ  © ¡ ×  ç ØÊ     Ê Ø    ÍÎ yÙ ¡Ì º àå ©ÈÇ ¡ ± ß Û ± ß © ¡ ×  ç á y £ Ú á  Û Ê  y  ÍÎ yÐ  ¡ ± ß ² ª 4 ß ² © o ¡ ± ßq © Û ¡Ì º à* ©uBvgiPhvpqy=.pqhvu~ghLSq½¾j0mlsu
pqhmÈ  ¡ þ © ngingimgihÌ*k&y}È  ¡ þ © ¡ ¡ þ  ªíþ  ¡9ÈÆ ©=© ª ¡ þ G ªíþ  G ¡9ÈÆ ©=©   ¡9ÈÆ ©  G ¡9ÈÆ © ¬È  lou~givu,*g³ßmh&u~hmlongiÔpqÅxlogih1tvy~g|}vuBwik1y«S|½1»,g|l=}7vhmvnt/guvg|l¿g.}1gihÓl ºÃ k1y<*g¼lstp|.pqy=g{f0.}*u=g  3 ¡ þ © k1hÓÝvgihzpqy=/h1ghmlsu=y~  ¡ þ © giy~n1u<ls.}Ã1pqh1hh*giyÍµÔCô0½vÏÐgiu=1v*g  3 ¡ þ © ¡ S¡ <I © ´ ­ ® ´ ± ß 4 ß ¡ ; Âð©
¡ þÛ ± ß ©¡ ÀµÁ  ÃÄ Å   ­
}¢
£ ¢ ®Æ 4 ß4 ß ¡ þ  ¡ Æ ©=© Ç ¡ þ(ª þ  ¡ Æ ©~©¡ × Á  ÃÄ Å   ç  Ê Ø    ØÊ   Ü ÍÎ yÙ ¡Ì º à ©  ¡ þ © ¡ S¡ <I © ´ ­® ´ ± ß 4 ß ± ß ¡ ; Âx©¡ þÛ ± ß ©¡ ÀµÁ  ÃÄ Å   ­
}¢
£ ¢ ®ÆpÇ ¡ þ(ªíþ  ¡ Æ ©~©    ¡ Æ ©¡ × Á  ÃÄ Å   ç   Ê Ø     ØÊ   Ü ÍÎ yÙ    ¬ ¡Ì º à Ì/©Ë Ûgiu=wiu~gihbv}1y=u~u,k1y
*gÓogigil*gDñxpq&giy~k1h&nt*gih&giy,zBg|l~}1gik1h1nk1h1ngihmgihØk1u=wiu ºÃ giy~h&giySk1y
*gvgiyBì,k1u=gihvu~ghEÝ áÝ áÊ ¡ Îng|lsgu~wiu/1pls}7 4 ß h1h&giy~mp|Ã*giyYzBy=giu=gBgih1giy»¼pqkml=l¹k1h&t*u=hÌtpqk1pqhÓ*giy~u º
àS ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
Ïbpqhtpqh1hgiy~h&giywigngh(1pqÅ¼*g´Ð8Óplsgh1yp|k1/gy~u~gk&h1n ¡Ì º Í Ñ © *gmôpls|/½1»,g.}*k1h&n Ôg·l¦k1h1ghm*}7,vgigiy((g|lsu=u~gi.}1gih,giys7k&uBgih1h{*gY(g|lsu=u~gi.}1gih,y~gipqu~*lsu=.l~}1giht*pl=ls.l=}7&gihxzBgigink&h1n/long.}*k1h&ngih{ngihØk&ngihØ 
ÍCÚ º Ôgiu=wiu~giy=glohm!ngingimgih@vk1y} ¡ Æ lsu*gYÁSngih1wiguvg|l¿g·lsu~u=gi}7&gihmlP ©
®®Æ þ  ¡   ¡ Æ ©®®Æ   ¡ 4 ß .   G Â$ G ¥õ¢ 4 ß ª ¡£¢ G 4 ß ©   G   1 ¬ ¡<Ì º àS ©zBgi&¿y
pqhmlor¦y~u=y~g|}1hvk1h1nghu(gôgt*u=/gih{tvy~lst/r&.l~}1gihú`g|}mlsgiy=t*k1h&ngih ¡ lsgi1g1pqwkpqr1u~giv © lsgu~wiu(p|hh*k1hk1yØ*gY Ã g.1lou|pqy=t/giu~ghmlsy Â  G k1hmh{*giy>g³ôÖgitvu~/gihÏbpl=lsg 4 ß gh*u=mpqu~gih1gh Ã g.*giy{*gt/h*ßmnk1yp|u~hmlsngiu~u~gu~ghJ/gimlsu=gih1giy=ngih ¡  º OS ©gih º zBgi>*gyµÎ0giy~giu=k1h1n*giy¼zBgiBgink1h1nlsngi.}vk1h1ngh.loumÓog|*v}bpqkvSngihmvgihÐ8k&h1t*uwikmg|p}*u=gih º fp@*g4gôgt*u=/gih Ã gi*giy/hÝtpqgihb»,y|Ågih`pq&>pqh1ngih(mhmlomg|lshm*giy=g/hvgiylo.}`y=u~}7@pqy=gy~gihmvgihtpqgihÌf0.}vu~g  ¡ þ © *giy=ngimgihÌ*gj0&giu~k1h1nlsu=giy~g f,y~Ùu=u~giy= vgiy(yp|hmlsrmy~u~ngi}7vk1h1n`wikml pqu=wi}71g:zBgiu=y pqngwik1u=u~gy~gihòÐ¸u=gih1Àu~pq º f0g@j01gu~k&h1ngiha*giygôgt*u=/gihr1r&k1h1ngih`hmp}`*giyÍgipqu~*ng|l~}vhm*nt/giÒuBgiy
*gihzÓog·*v}7t/hmlslsu~gh*u/giy~hmp}7& pl=lsnuiv1p!PÍ,pq&gih*gy«ñ p|1giy~k&h1nxt*gih&giyzBgiÀl~}1gk1h1nk1h1ngihb*g{ÍÎgipqu=vng|l=}7vhmvnt/gu y=u~}7hvk1y,ngiy=h1n@pqy~giy=u º f0gúJgiu~giy=ÀpqkmloBgiy=u~k1h&nâvgiyÐ»,n º ¡Ì º àS © g³giy=u1p|h1hngihm*gazBgiBgnk1h1nlsngi}7vk1h1ngih  k1y:*g¿g·lsu~u=gi}7&gih
®®Æ   ¡ É ² À ¡Þ IÉ © ° 4 ß Á  ÃÄß Å  K à n q . È ß ¡   G  Gß © ª ¡ È7Gß   G ©  ß 1 ªsn 3 . È ß ª ¡ È7Gß   G ©   1
¥  ¢ n q¢  . È ß ¡   G áG © ª ¡ È
Gß   G ©   1 ¡  6ß 6 © ¡<Ì º àCÍ ©ª  ¢ n 3¢  . È ß ª ¡ È Gß   G ©   1 ¡  6ß 6 ©  3=â ç_ã yä=å ÙHÊÌæç y ¬zBgiY(yp|hmlsrmy=u~y=g|}7&h*k1h&ngih` Í0p|1gih`*g·l0h1.}vu~h1g|p|y~gihúRp|g|}tp·½vÏÐvvgi.l0gy~ng¦ghls}7"zBgiBgink1h1nlsngi.}vk1h1nghcpqhmp|n ¡<Ì º àCÍ © Bp|gy*h1n/lxBgiy
*gihch"*g·lsgi Ã pq,*gg³ôÖgitvu~/ghïr1r1k&h1ngihZ*k1y
}7ívgr1r1k&h1n/lot/hmloupqhvu~ghÑ*g·l ú_pqg|}tpi½vÏÐv*g.lgiy=Àlsgiu=wiui|k1hmxvgwikml pqu=wi}71gh!zBgu~y pqngBu>*gih@j01giu=k1h1nlsu~gy~gihgihvusÁp|gih º ú`giu=giy~1hmgih>u=nuÂ:pqh!mgiÓ*gih@(ypqhÓlsrmy=u~y~g·}71hvk1h1ngih@uØ*giyÐØpqyp|giu=y~.logiy=k1h1n/h@Âvr¦g1giupq º Øó
ÚYpqkm}`*gxwikmlip|u~wi.}1gihaÍÎg|p|y~y
pqh1ngigihvus½¾zBgiu=y|pqngk1y{*g@/giÓlsu~gh1giy~ngxh`*giyôffÎ½ ÐSpqy
pqgu~y~lsgiy~k1h&n ¡ logi1g»,n º ¡ K º  ©  j0h1mp|h1n ¡ K ©~© v*gwik@Bgiu~giy=gihx(giy~Ãgihr1y~rmy~u=hmpqmwik@*gySgiylou~gihxk&hm!wiBgu~gySj0&giu~k1h1n¼*giyØg³ôÖgit*u=/gihYr&r1k1h&n4hÓp}@*giyf0.}vu~g07k1&y~gih º f¼pq1giy,giy=ngimgihals.}t/r&wÙgy~u~g,j,kml~*ykm}t/g0k1y¼*g{zBgigink1h&n/lsngiÀ}7vk1h1ngihÌ*giy,(g|lsu=u~gi.}1gih(*g{pqgÛj0h1Ópqh1nKâwk:ßÓhm*gihalshÓ º
f0gt/h*ßmnk&ypqu=hml~p|1>pqh&nngih r&r1k1h&n/l¹k&h1t*u=h1gihâgiyvgihâh Óog·*gi ïmgiul=}71y=u=u*giyS/k&.pqu=hÎnghm*giy=pqÅgih¦g·lsu~xu º j0kml>*giy>pqtvu~k&gigihÐSmplogih1y
pqk1@/giy~u=gik1h1n
ö>Ò}*Ó 4@CE 5Ýå$5q46=O; 9CB à1Í
ª¸¡ þÛ ± ß © giy~ngimgih`ls}7alstpqpqy~g@f,.}*u=g!k1hmbzp|y~/h1gihmlou~y~b»,nh º ¡<Ì º à* Ì º à Ì/© º f¼pqy~ÀpqkÓl8pl=lsgihÃls}71pqh1h:*gc2h*ßmnk1yp|u~hmlsrÓpqyp|giu=giyi/h>p|}7{*gBtpqghf0}7vu~gh!/hÐSy~CÓogt*u=Ù½k1hm>pqy~ngiu~u=g|lsu=u~gi.}1gihlo|g{*giy=gihÍgi.p|u~vng·l~}*hm*nt/giu ¡Ì º Í Ì  Ì º Í1Í © giy=u=u~gih º f,gg³ôÖgitvu~/gh r&r1k1h&n/l¹k&h1t*u=h1gihcBgiy
*gihc&pqh1h¯¦g*g|lsgih 2h*ßmnk1Àyp|u~hmlormpqy
pqgiu=giy~h:*k1y}gih&g·½¾* º /r&h&g³½ Ë hvu~giy=r¦.p|u~hg©vu~y
p}1giy=u º zBgi(v}*giÀy~h1gh1y~g|}1hvk1h1ngihÐuvgiyt/hvßmnk1y
pqu=hÓl~pq&>pqh1nngihíúJg|}mlogiy~tvk1h1n@/hbu~gyÎpqÀpqyè|Ïbp|ÙÄmgiulsu
pqhmvgihê7k1yÌlsg1ytvgih1gihíf0}7vu~gih¯t/gih&gbÍg|}7&h*k1h&ngihwik&y ôYgiyok1nk&h1n1lsÃ1p|Å1pqmgi>ngginh1giu~gøÁ´©vu~y
pqrmpqu=h&gih`*k1y
}71ng³7k11y=uBgiy
*gih@kml~lou~gih º f0g·lsgôYy~Àng1gihmloBgilsgÌlsu=giuxls}7&giy~.}Rgih&gngil~logð0hmlo.}1giy=1giu{1p|yiYwik1p|*gb»@k&u~nt/giu*giy@f,yp}7½vzBy=k1g|}t*h&giy{B1giy=g7k1ylsgi1y@>k1h1h1ggiy~h&pqu=giy~gh Ã y
pqngng|lsu=giu!Bgy~À*gih@tpqh1h º fp|ypqkv>Bgiy
*gih@ylsr>p|u~giy j0ml~}1h1u~u2k&¦gy Ã yp|ngihvu~mlsgy~pq1gihxh1v}gih1ngi&gih º
f0gRzBgigink&h1n/long.}*k1h&ngihâ k1ya*g_(g|lsu=u~gi.}1gihâgiyvgihêÃuÎ0Ùgbgih1g|lÍk1h1ng½k1u~u
p·½ ôÂgysÁpq&y~gihml(S º ,yvh*k1h&ncpqk*ßÓh*u=giny=giy=u º j0.lïmgiu
l~}1y~u~u ® ¬@y
â¦gk1hmlogiy~gih/k1pqu=hÓlsy~g·}71hvk1h1ngih ® ¬¡ å ¬ é ÝH ngi p|1u º zBgiYl~}vBgiy=gihJ/&lsu=gigih ¡  êìë õ  © /gy~ÀBghm*gihy¼CÍªíiååÃ¿g|lou~u=gi}71ghr1y=ñ0k1tvgh(vk1hmÐmgi(y~g.pqu=gi.}vu~gih/&lsu~ggih¡ ´ q ¿ ; © åå@¿g·lsu~u=gi}7&gihxr1y~Dñ0k1tvgih º zBgi:Óog|*giPïmgul=}7&y~u=uY*g|lÍÎk&h1ng³½ k1u~u
pzôÂgy~ÀÁpq&y~gihmlgiy*gh`pqgSÃr¦h1gihvu~giha*giySq½&»,g|l~}*hm*nt/giu   7k1y«Óog|vg|l(g|lsu=u~giÀ}1gih`ngi¹/lsu º ïmk1yx/u
pq1u|pqu*g|l&ôYgiysÁp|1y~ghml4yb¦g`í
4ì+>46º ïmgiul=}71y=u=u0ngir1ykvui¸*gÏbpl=lsgihml=}7Ópqgh*mg|*h1nk&h1n1Y*gzÓ=pÐgih1g Ã ngiy=k1h1n`*giy@ì,kmplou~g.}1gihÓpqr1r1y=
©*pqÀu~h_1pqy
lsu=giuik1yNí
4ì+>4{å{(g|lsu=u~gi.}1gihÐgys7k1ulsu º>Ë lsu{*g|l0k1y!gh`(g|lsu=u~gi.}1gihbh1}7vu*giy Ã pqÁ/yg|lpqk*8*gÏbpl=lsgihml=}7Ópqg¼ng|logiu~wiu º ÁÂlBÓpqu,ls}7Ãngiwignuv1pqÅÃ*g,mgi>*gihh:*g|logiyj0y~mgiuY/y~ng|lsu=giu~gih/k1pqu=hÓlsy~g·}71hvk1h1ngihxvg¼Ïbpl~logihml=}7mp|gihvmg|*h1nk1h&nÃgiylsgi&y0nk1u ¡ h1h1giy=mpqb*gy0pl~}1h&gigihÝ»,gihÓpqk1nt/giu © giys7k1u<pqy º f0g|lÎlsu,gihlsg1ynk1u=giy¼¿g|louBk1y,*gzÁSh1gy~ngigiy=mpqu~k1h1n&*g!p|km}ÝhÌÍÎg³Ál º Ø lÍÚ(ngwiginuBk1y
*g ºñp}7mvgie*gDÐ8y=rmp|n/p|u~hml¹½ ôYyl=}7&y~Ùu7k1y2pqg@¿g·lsu~u=gi}7&gihÌ*k1y}1ng³k11y=u0lsuiÖypqhÓl~}1giÅgihÓ*gYlshmlsy=k1u=h1g2pqk*ngiy~k*gh º
¯&°±&°± î VcR[dR¶7aY7d&jï¶7V\ñðh^_}hò]^Vióô\
zhõi u~Åuõiy= ¡ loÌõiõR»,n º ¡<Ì º S à ©=© Ópqhm-õuöõ|llo.}k1 õihíàqÀÁ* ºBË hvuõinypqÁ1pl*k1y
}7*ÌõcÐSpqk&ÀÁzBv}tvh1nÀ Ã pqtvu~yõihÜõ|-õiy=k1Ñ/h-õiymô]õiy=uõik1h&n/l¹k&h1t*u=hpq1 pqh1nu º÷p|õiyNõirvßõi1uBlo.}wõihõ0hvk1wõy~.l=}7_õ Ë hvuõnyp|u~hÌ-õ|l/u~Åuõy~lYhõin<õihÌ-õ|lBny=Å<õihhvk1wõiy=.l~}õih¼j0k*<pqhmáõ|l¸h1}7vu º /up|u~uáõ|l~lHõihgõiysnuS*ÜõBhvk1wõiy=.l=}7õ Ë r1Üõi¡õh*u=¨õy~k1h1n-õ|l0u~Åuõiy=lBuÎ,Ùõ
õihõylsu=v}7Óplsu=.l=}7õhÔ@k1.p|u~hvk1y}b/u|ÅJõ º÷p|wikn1u¡õ·lðõiy
l~}1Ìõ·-õihõLô]õiyoÁpq1yìõih(Y-õyõih¯h*k1øõiy~l~}õiy{j0k*<pqhmâu!õiy
l~}1ÌõÀ-õih_õihíÐ¸uõih1wÖõihc-õiyzpqy=/hõih&w|pq1cõ k1hmc-õyxlõ|lsu=uõi.}õihmp|h1w|pq&hÀ lstpqÌõiy=u º zhõi-õiy<lsnJõihmp|h1hvuõihEùc:={CE¾E84FE ù ö 9 å
4/ºgxOE84¼Ïúõiu~1váõ(Ø ·Úûõiyáõih*Üõlõ|lsu=uõi.}õihxhñêk1h1Àuõyl~}1Üõ|*}7_õLÁShmlHõi&Ìõ|lk1h*uìõiy~uìõiuiØlsc1p|ÅêÓHõ|-õ ¼õ·lsu~uìõi}7_õih*õih¨ñ0k1tvÌõhsõihvu~Àlsr&y~.}vu º ÷,Ìõhm*v.vkõiÜõihòñ&ñÎ½1u|Å<õßmhm-õih¯1p|h1hâhvk1yxwil~}õih_¼õ.}õihüõihRk&hm
àà ÕYOâ587R4FE ö> Õ Ö:ã :=65 9 7R4ä5 9 4F7<5Ýå$æ/çè4êéA={ 9 åRâ Ö =F7t7ëçè4 Ö =65q4
-õ|l=lõiõhÙÁ8hÓlõi@1Ìõ·llsup|u~u º ÷,Ìõ(ÐSp|ypqÌõiÀÁShmlHõi@1ÌõÏúõu~1v-õ@lotpqÜõiy~u¼u ¡ õ ²  À © ºË hc*Ìõ·lõiyj0y~õiu!y
R*ÜõlsnJõihmp|h1hvuõýÄ;:E8E ù ö 9 å
46ºgxOE84úþò4F7ç Ö +>4õiy=hõ9ÿÓ-õiuiÖõ,-õiy*Ìõ@k1.p|u~<ÿ`-õ|l!/u=Åuìõiy~:lpqk*¼vÌõxn/pÿ1w9õlõ|lou~uõ.}õ9ÿ&t/Jÿ*ßmnk1yp|u~Jÿbpÿ1nJõp ÿÓ*uy
 º /Ìõ,lotp|Üõiy~uYu ¡ õ  À © ² º ð0 õiÌÿ_õ9ÿx/Jÿáõiy¼õ|lou~uìõi}7õÖÿmp ÿ1w·pq1vkÿmp|1>p ÿ&nn<õ9ÿúy=t*kÿ&n/l~Õ/kõiy
l~}ÿ1u~u,wikúõiy=mpquõ9ÿ×¦yúõiy,u,áõiyj ÿ1w·pq1Ø-õiy¼¼õ·lsu~uìõi}7_õ9ÿÀ r1y~ñ0k1tvÌõi<ÿ¡ÿ&y~ÃÌõiy=u º ÷0Ìõ Ã k1Ò½`Áeÿmlõ1ÜõÏúõiu~1váõ7õ9ÿvulsr&y~.}vuY-õiyÔY/lokÿ1n@-õyõnJõÖÿ*u=À}7_õ9ÿxÍ,z«ð&ðÎ½&»0Üõi.}vkÿ1nõ|l~lHõiy º ÷põm-õiy>yõipqu=v.lsu=.l=}7õÖÿzÔ(pÿm1p|k1Àqô¼.plo|@Ïúõiu~1váõõiÌÿ_õByõ.pqu={nJõiy=Ìÿ1n<õ,j ÿ1w|p|1*/<ÿlõ|lou~uõ.}õ9ÿwik&yð ÿvuõiy
*ykm}tvkÿ1n,/Jÿ@lsu=v}7Óplsu=.l=}7õÖÿÃ k&t*u=kmpqu=Jÿ_õ9ÿpqkÓlsyõ.}õ9ÿmlsuYØ 
ÍÚÁ*¹pqÅu,lo.}1p|u-õiyNÿvk1wõy~.l=}7_õ,j0k*pÿm-õk1u~À}7yìõ|*k1wÌõiyìõ9ÿ º ÷pqõi>y
n<õ9ÿm-õy~p|ÅJõ9ÿ/y~n<õin/pÿ1nJõ9ÿ º
 zhõinÌÿÿõÖÿmu×-õi$lõ|lsu=uõi.}õ9ÿP ¡ P " 1Û ¬¬¬ ÛFõ  À #© ywikÿ>p}7ÓlsuõiÌÿõôÂy~ÀpqkÓlsp|1>`n.}õiy,/u~Årmp|y~uìÿõiy,/y~n<õ9ÿ1wõ9ÿ º ÷p|wikÐw¾pq1Üõ9ÿb*Üõ{ÓHõ9ÿ1nJõ9ÿ:¼õ|lou~Àuõ.}õ9ÿ " 1Û ¬¬¬ Û¹õ  À #á" P # m*Üõo.}Ìÿÿõy~mp|úõÌÿõiyµ
	<õi(uïõ9ÿ*u=y	1*ÜõðuõiÌõP	ÿmwõiÜÿõiÛÍv	B/<ÿÍ ª 4 õ³ß ÿm-õ9ÿ º ÷qõi>yo.}õiy<õsuìõiui|Å õÌÿxlõi.}õ9ÿqys}7	*õiÜÿ ÿÓ-õiySw	&õhõui	ÿm@qÅY¼õ.}õ9ÿ&tÿ1v}ÿ1}7vuBu]õiÌÿõÿm-õiyìõ9ÿblõsu=uõi.}õ9ÿ@Fõiu~yìõ³ô5õ9ÿm-õ9ÿbïõiu~Üÿ*uìõiy~qØ ¬6Û~¬ ¥ ® ¬RÚJõsu~yìõ	1u|u º
  	Y-õÖÿx`.}õ9ÿ@/u~Å|y~uìÿõiyÿ@y
ÿ!	ÿ ÿ}!"Jõ9ÿÓ-õ9ÿ2y=uìõiy~Üõ9ÿx-õyÎu~ÅwiûõiÌõiyõou~uìõÏÿ:¼õou~uìõi}7õÖÿ#	$<õi{q&u0´÷
qw	&%/wõ9ÿ:*Ìõ{ÓHõÖÿ1<õ9ÿÌ¼õ('~À'õ.}õ9ÿxÜÿ Ã) Jõ*áõ ) õ9ÿ:ÍRõi*'=q('+ÿmÌÿ@ ) õië%qÜõ9ÿÝ¾}7vhõ ) 	ÿ%!'+o('õi%vÌõiÜÿõ ) q*RõiÜÿ  ('+ÿm-, q *$'
,  ß/. , q ¡10 É Ý J IlÀ Û ¡<Ì º àà ©32"'hÉ Ý J  ¡¥Í ¬ Í!54 ) ÿÙØ ·Ú º À64õ|-õ	'õ'872Üõ ) !2Ìõ  ÿ97:<;áõ ) lõ$'='õ2":?>+7õ9ÿ5 )@ñA	%!:Ìõ @ ÿ(!	ÿ;3'+	>B7!'8ChõDJõ9ÿE;-õ )µÃ 	:":À<ÁeÿõF54:Üõ,Ïúõ'7 @ ;áõG	!H º
 ÁIJChõ ) ;-õ9ÿE ÿK>+7:2ÜõiÅJõ9ÿK;3;L2Ìõ Ë FM	:?Hõ
;áõ )N õ$''ìõ2:*>B7_õ9ÿLP<	ÿ;¡O;L2ÌõP;áõ )Q õ;L2Üÿ1À	_ÿ#R Ì º ààTSõ ) HBU	:":Ìõ9ÿVOpÿK>+7&;-õFXWY' @Z õ ) ï	LH[:":?(Jõ9ÿõ ) ' @) 4õ('2FMF\'DO	ÿ;E;L2ÌõÐ	:2"] Q : @ >B%!2Ìÿ] Ã %L' @) õÖÿ&R^«ª _<RþÛa`  SSI	_ÿ;&R^µª _bRþÛa` ß S=SI4õ ) õ>+7ÿõ'Dc
 ô @ ÿd::ÌõÖÿeF U@ :"2?>+7õ9ÿfWY' @Z K ) 'ìÿõ ) ÿfC82 ) ;f;áõ ) úg7 ) >+7õ2Üÿ:2*>B7K$'õE	$<õ$	>+7!'c÷
9	\C82 ) ;G;-õ ) õ9ÿ!'+$ ) õ>+7õ9ÿ;áõ/Wh' @Z ÿ @ >+75F32'lõ2Üÿõ ) úi7 ) =>B7_õ2Ìÿ:"2?>+7%õ2"'jJõDC82?>+7]'õD'c÷ õ ) ;9	 ÿ @ '(Cûõ9ÿ;L2"Jõµúf2 ) %!	ÿhkY	õ ) >+7ÿ2'='Hõ'9D'J(2?>+75	l;-õ ) WY	FMFwõl;-õ )õ:*$'=2?=>B7õÖÿ3	ÿ;2Ìÿõ:*('2?=>B7_õ9ÿWh' ) õD	% ÿ U:ÌõP9	=F3FwõÖÿ
Ém ? m¡ É Tnio Ð »qp@»qrÄ  É  ¬ R Ì ctsTuS÷A2Üõ&;9	Õÿ @ '(Cûõ9ÿ;L2"Jõ9ÿÕõ9ÿ_õ ) 2Ìõ]P	ÿ;v2* @ $2Üÿ47wU ÿ2JõÖÿUõ:?$'=2?>+7õ9ÿ 	ÿK;x2Üÿ]õ:*$'=2?=>B7õÖÿ#úf2 ) %!	ÿY=kT	_õ ) =>B7ÿ2''ìõACûõ ) ;áõ9ÿ3;áõ ) KI	<ÿ @ ÿ!y`Ð ) Føõ' ) 2?$2Üõ ) 	_ÿØz^$ÍÚ
{ Ò}*Ó 4@CE 5Ýå$5q46=O; 9CB sYu
õ9ÿ!'ÿ @ F3FwõÖÿ|c÷&õ ) ' @ '+:Üõúf2 ) %!	ÿhkY	õ ) >+7ÿ2'='jC82 ) ; ÿ @ >+7PF32'};-õÖÿzÐ	:"2] Q : @ >+%L2Üÿ]Ã %!' @) õ9ÿ _  Ò ß ¤ R^«ª _<RþÛa`  Ò ß SSIJõDC82?>+7L'ìõ'É  ß éÏé ¡ _  _ ß ÉKm ? m ¬ô @ ÿ5;áõ9ÿgÿ @ >+7~U	4 ) 2"<õ4:2Üõ4õ9ÿõ9ÿ5WY' ) õ	 ) 'ìÿõ ) ('U@Z 'l>+7:2Üõ Z :"2?>+7P;ëÓHõ9ÿ2"Jõ8F32"';-õDF N õ$''ìõ2:*>B7_õ9ÿLP=O;-õ ) õ9ÿERõD:?'=24K$'+ÿ;-,  ß F32Ìÿ2"F3:C82 ) ;
,  ß .  É  ß éé  ÀúI ¬ R Ì ctsCàYS
 Q õ2<;áõ9ÿ&2ÌÿõD:?('2*>+7õ9ÿ&WY'U@Z õ9ÿ&Cûõ ) ;áõ9ÿ#2Üÿ$<õF\'8H @ :"Jõ9ÿ;áõP ÿ<U:ÌõG4õ ) U	>B%$2*>B7]'=2'$0
5 5À  À ÀÀ À   ÀúI
Q õ2;-õ9ÿ2ÌÿõD:?('2*>+7õ9ÿ¨Ð )=@ 9 õ=õ9ÿfC82 ) ;f:? @ ;L2Ìõ  ÿ ) õD	ÿ;-õ ) 2Üÿÿõ ) õ9ÿ Ã) õD2]7õD2'+( ) ;-õ;-õñA	%!:Ìõ @ ÿ4õ ) U	>+%(2?>+7L'=2'Dc  :*/C82?=>B7_õ9ÿ9	('+ÿ;¡õ9ÿ!'+('õ7!'8;L2Üõ R('¡  YO«É ¡  YO
^D Ì ÍvS[]qNõ @ ÿÿ9Yc&÷A2Ìõõ~Nõ @ ÿ ÿ9~:2Üõ'M:*$ @ (2Ìÿ]] N õ2":?>+7õ9ÿE2Ìÿ~L2Üõ ) õ ) >+72Ìõ;áõ9ÿõ9ÿ Ô|;L	ÿY$9D	$'U ÿ;-õÖÿ  £ O  q O   O  }  @) c÷A2Üõgõ ) 9Öõ	'ìõ9ÿ  A )@ 2Ìõ ) õ9ÿi2"FõD:4õ9ÿg#2''ìõ:zHõD:?;3C82ÌõM;L2Ìõ(ñ	%L:Üõ @ ÿ_õ9ÿ|c|q7 )õ ) H[:":ÿ;áõ')ÿ>B7;-õDF õ©! @ ÿõ9ÿ!'2Üõ::Üõ9ÿiõ ) H[::*$Jõõ'=9$''' Æ ¡  OFM2';-õ )Î
:4!Chõ ) '+(4 ) õ2"'õ
n ¡1^D31c÷A2Üõ*õ ) 9 õ	'õ9ÿ Ð2 @ ÿõ9ÿ1 )@ 2Ìõ ) õ9ÿH ) õ2[c
WY2Ìõ %VU@ ÿÿõÖÿFM2'ñA	%!:Ìõ @ ÿõ9ÿWh'U@Z õ;L	 ) >+7LH U	7 ) õ9ÿ|Oÿ: @ 9	F @ 42"Jõ9ÿô]õ ) H[7 ) õ9ÿ|c9÷2Ìõ]IlÀ]qNõ4K @) '2 @ ÿ(]qúf2 ) %!	ÿh$]kY	õ ) >+7ÿ2'='õlChõ ) ;-õ9ÿ5:*% @ ÿ('+ ÿ!'l ÿ<õ9ÿ @ F3Fwõ9ÿ|c÷2ÌõHõ_ô]õ ) H[7 ) õÖÿG2?$']ÿ U7õ ) 2ÌÿØusÚ|4õ=>B7 ) 2ÌõD4õÖÿ|c
  ¡£¢ ¤|¥§¦©¨ ª
« ¡£¨¤|¥i¡©¥i¤|¬6¦ ­ ® ¡£¯i¡£°6¥§¦©¯i¤±§¤b¦©¯ « ² ³
¦©¤ ² ¦©¯ ´ µ¶®6· ¦©¯i¤<¸ ² ¦ ² °¸X¨¨¤±~¤b¸ ² « ² ¹
¹ ¤b¦ º » ±&¦©¯&¬¡£» ¨b¦ ²
Q õ @) ;L2Ìõ¼ ) <õ4ÿ2*Hõ @ ÿENõ>+7ÿL	_ÿJõ9ÿ½;L2?(%L	'=2Ìõ ) '8Chõ ) ;-õ9ÿ|O @ ::ÌõÖÿ2ÜÿE;L2ÌõHõF¿¾À2'ìõ:;L2Ìõ>+7 ) %!'õ ) 2?$'=2?=>B7õÖÿ5¼Á2"Jõ9ÿK>+7HÂ'ìõ9ÿ¡õD2Ìÿõ ) W!>+7!Chõ ) 2 @ ÿ_õ9ÿ% @ :":2*$2 @ ÿGÿ>+7	:2?>+7M; ) Jõ]$'ìõ::"'8Chõ ) ;-õ9ÿ|cèô @) ::ÜõFÃ @ ::Üõ9ÿ&;!2Ìõõ ) >+72Üõ;-õ9ÿõÖÿúõ ) %!F:ÌõP;-õÐ )@ 9 õ=õA7_õ ) 	$]Jõ('õ:":'DOÄ	ÿK;&;L2Ìõ5; ) 	 ) õ(	:'=2Ìõ ) õ9ÿ;-õ9ÿ	ÿK;§('+ ) %#F32"'õ2Üÿ ÿK;-õ ) % @)=) õ:"2Ìõ ) 'õ9ÿE4Hõ ) ]4:Üõ9ÿ ÿK>+7	:"2?>+73;!2?$%!	'=2Ìõ ) 'Cûõ ) ;áõ9ÿ|c:úf2 ) Chõ ) ;-õ9ÿ5	ÿ8;4õD2jF32"'9ChõD2j¾
:*Hõ9ÿ @ ÿ4õ ) 4:Üõ9ÿ#4õ=>B7<UHÂ'2"Jõ9ÿ|ÅjÆ: @ 4:ÌõGqF3	:?(õ ) 'ìõ2Ç:	ÿ<õ9ÿ|O!;L2Üõ;!2ÌõRõ%!'2 @ ÿ;!È-ÿF32%>B7K ) %L'ìõ ) 2*$2Üõ ) õ9ÿG	_ÿ;\2ÌÿK;L2 ) õ%L'ìõ
ÿLH @) F'2 @ ÿ5	!HI;L2Üõ ÿ!	%!:Ìõ ) õP	$' ÿ;$:Üõ2?>+7!	ÿP9	]:?õÖÿ|c÷2ÌõHõChõ ) ;-õ9ÿE2ÌÿÉ;L2ÌõHõFX¾P2"'õ:lõ2ÜÿJõÊHÊU	7 ) 'DOÄ	_ÿ;&;L2Ìõ¼ ) JõD4ÿ2?=õChõ ) ;-õ9ÿ#2"Fÿ<U>+7('õ9ÿM¾P2"'õ:;L2?(%L	'2Ìõ ) 'c1Ô @ %:ÌõÐ7õ9ÿ ) 	F54õ' ) >+7L'=	ÿ<õ9ÿ|O;L2ÌõNõ'(CË
U	4õ ) ;-õ9ÿ'7õ ) F @ ;LÈáÿF32?=>B7õÖÿ	$' ÿ;G;áõ ) &'õ ) 2ÌõlCU7 ) õ9ÿ;G;-õ ) ¼ @ :"	'2 @ ÿG	=<õ9ÿ|OYChõ ) ;-õ9ÿ;<õJõÖÿ#2ÌÿE¾P2'õD:|sG4õD7 ÿ;áõ:'Dc
Ì#ÍÎ Ï ÐDÑ ÒÑÀÐÊÓÔÐÕJÖEÑØ×Ù\ÓVÚ6ÐÕÁÛ#ÔÜ&ÙEÝ ÞEÑPßàá#ß|ÓÑÀâ ß
¼2ÌÿõWT>B7!Chõ ) 2 @ ÿõ9ÿ% @ ::2*$2 @ ÿG:(U	LHÂ'J2Üÿ3F% )=@ $% @ 2?=>B75Jõõ7õÖÿ#Hõ7 ) %L	 ) 9 õ ) õ2'l4Vc÷A2Ìõ'(ÈL2*>+7õ9ÿ3Æ ) U@Z õ9ÿ @) ;áÿL	ÿJõ9ÿ:2ÜõJõÖÿHÊU	 ) ¼ÿ_õ ) 2Ìõ9ÿ3 @ ÿ¡õD2Ìÿ2"Jõ9ÿ^DGúõôf )=@ ñA	%L:Üõ @ ÿRã2"F Ô|4 @) (È('õFES2"F Q õ ) õ2*>B7  @ ÿä^Yå qæ W õ%L	_ÿ;-õ9ÿ|cl¼2ÌÿõEJõ9õD2Jÿ_õ'õ~õ2'$%:*-2*$';7_õ ) ^I_ 4 ç
è ^ å!é(ê 4ë  ^Dì 4  B  ëLítë  ^ å îæ B í8HÂ'ÀC82 ) ;§2Üÿi;áõ ) ¾ õ ) ÿ7!È$2%É;L2ÌõÔj2?>+7!'Jõ>+7LC82Üÿ;L2%õ2'8:Ìõ2*>B7 ^5JõHõ'9D'O< @ ; Z ;L2Ìõõ2'$%:Üõ9ÿ&2ÌÿòÔIU ÿJõ9õ2Üÿ7õ2"'õ9ÿ R[_ 4 S+O<;L2Üõ3Æ&õ>+7LC82Üÿ;L2"%õ2"'õ9ÿÉ;L2FwõÖÿ$2 @ ÿ(: @ 	ÿ;~;L2Ìõ&=õ9ÿ|O}C82Ìõ5	K>B7~;L2Üõ5qF3	:*õYO!2Ìÿ~¼eÿõ ) 2ÌõÖõ2Ìÿ7_õ2'ìõ9ÿiR[GO @ ;-õ )ï GS/; ) Jõ('õ:":'
ðjñ > ñiòóãô § ôÊóõãö÷ó æ/ç ô öËø õ[ùó?úBûöÇü øý+ ô=þÀÿ þÊõ(ôÀþ s
Chõ ) ;-õ9ÿVc÷
¾ @Y@) ;L2Ìÿ'õ9ÿK$È$'õDF ;-õ ) Nõ%L'=2 @ ÿ~C82 ) ;i @ Jõ:Üõ'DO|; Z ;-õ ) WY' ) 7:]õ9ÿ!':* ÿÉ;-õ ) y  >B7Hõ#:îU	LHÂ'Dch÷A2Üõ&¾ @ :":2*$2 @ ÿ C82 ) ;v2"F W!>+7LCûõ ) 	ÿ%!'+$È$'ìõF ;-õ ) 4õ2*;-õ9ÿf¾7õ ) ÿõ#4õ]' ) >+7L'ìõ'O @ ; Z  ÿLH[ÿY )@	 õ%L'=2:Çy3	ÿK; N  ) <õ'$yT¾7õ ) ÿEÿ!	 ) õ2ÌÿõqF3	:*$% @ F5 @ ÿõÖÿL'ìõ2Ìÿ  Rã]  SãyT/2*>B7!'	_ÿP	!HÂChõ2*õ9ÿ|c ÷A2ÌõIþLy  >+7õ;áõ ) Rõ%L'=2 @ ÿGC82 ) ;5 @ Hõ$'=Jõ:Üõ'DOY; Z ; )@
	 õD%L'=2:j4õ2"Fb:	gõÖÿL'=:? ÿ3;-õ ) WY' ) 7:?>B7HõP	FX;-õ9ÿ§Wh' @Z  ) FwõD'õ ) ,2Ìÿ @ (2'=2õ ) y!82?>+7L'=	ÿõ ) =>B7 @ 4õ9ÿ\2*$'Dc÷A2Üõ
 @ ÿ;áõ )  y5	ÿK;  y  >B7Kõ	LHÂ<õ$ÿÿ!'õ¼4õÖÿõPC82 ) ;	K>B7 Ó ôûõqó ø þô x ô ø ô Jõ9ÿK ÿÿ!'c÷A2ÜõõC82 ) ;&:? @ ;!	 ) >+7~;L2Ìõ  ÿh4õ3;áõ ) ¼2Ìÿ=>B7!	 Z õ9ÿ]õ ) 2ÌõP )=@ 	%!:Ìõ @ ÿ	ÿ;;-õAWY' @Z  ) Fwõ'ìõ ) õ2Üÿ;-õ	'2PHõ$'=Jõ:Üõ'Dc÷A2Üõ ;LÈáÿF32*>+7õg¼ÿ!'(C82?>+%L:"	ÿsõ2Üÿõ-WT>B7!Chõ ) 2 @ ÿõ9ÿ(' @Z õ:îU Z '~$2?>+7ä ÿ=>B7	:2*>B7ä2F ) ' ) 	F ÿ7 ÿK;v @ ÿfWY' )=@ F5õ ) 'ìõ2:Ç	ÿJõ9ÿg; ) $'ìõ::Üõ9ÿ|c  44|cc"^39 õ2"'5;L2Üõ39 õ2"':2*>B7_õ¼eÿL'(C82*>B%!:	ÿEõ2Ìÿõ ) 9 õÖÿL' ) :Üõ9ÿR(, è i_ 4 S5¾ @ :":2*$2 @ ÿv @ ÿf9Chõ2
Æ @ :?;1R é êìë  S¾ õ ) ]ÿõ9ÿM4õD2õD2Ìÿõ ) ¼2ÌÿK>+7L	 Z õ9ÿõ ) 2Üõ8 @ ÿMsGúõ  )=@ 	%L:Üõ @ ÿ|c ÷ õ )  ÿLH[ ÿh$9	K$'+ÿ;;-õ )Nõ%!'2 @ ÿ&4õ$'ìõ7!'P	9Chõ2 @) õ9ÿ!'9ayh% @ ÿ!' ) 72Ìõ ) 'õÖÿ~¾ õ ) ÿõ9ÿVOj;L2ÜõF32"';-õ )  @) <õJõ4õ]ÿõ9ÿ QJ@Y@ $'$yÆ&õ>+7LC82Üÿ;L2"%õ2"'	LHõ2Üÿ ÿ;áõ ) 9	:*	LHõ9ÿVcqFCûõ2'ìõ ) õÖÿ§9 õD2':"2?>+7õ9ÿ]õ ) :?	!H$' @Z õ9ÿ;L2Üõ  )@	 õ%L'=2:ÇyP	ÿ; N  ) Jõ'(y  	%L:Üõ @ ÿõÖÿ\<õJõ9ÿ_õ2Ìÿÿ;-õ ) cá÷
;L	 ) >+7\C82 ) ;5;8WYÈL]$'ìõF2Üÿ&;-õ ) 9 õ9ÿ!' ) :Üõ9ÿ# @ ÿ_õG;-õ ) Nõ%!'2 @ ÿ&('+ ) %E4<õ$' @ 'c"!©U7 ) õ9ÿK;-õHõ9ÿ# ) :":Ìõ9ÿ;L2Üõ  	%!:Ìõ @ ÿõ9ÿ¶;-õ ) Rõ$'%õ ) ÿõÉ	LH;L2Üõ&4Jõ4 ) õF('õ§ @ ÿõ~	!H=OJ	ÿ;2õG42":?;-õ'M$2*>B72F õ9ÿ!' ) 	F ;-õ ) ¾ @ :":2*$2 @ ÿ2õ2Üÿõ&('+ ) % % @ F3 ) 2FM2Ìõ ) 'õ½&'õ ) 2Ìõhc]÷A2Ìõ ÷A2?>+7L'ìõöõ )) õ2?>+7L';4õD2#!Ñõ ) 'ìõYO;!2ÌõE;Myg42? ë yH[>+7õúÿ @) F:Ìõ ) ¾7õ ) ÿF½'õ ) 2Ìõ;L2?>+7Y'õ õ )) õ2?>+7õ9ÿVOw	_ÿ;;-õFøõ9ÿL'$ ) õ>+7õ9ÿ;GChõ ) ;-õ9ÿE7 @ 7õ N õF3õ ) '=	 ) õ9ÿ	ÿK;ú÷ ) U	>B%õtõ ) 9 õ	'OC82ÜõC82 ) $wU'õ )kY	 ÿ!'2"'+'=2Mõ7_õ9ÿ3Chõ ) ;-õ9ÿVc-÷2ÌõHõ7Hõ;áõ ) ¾ @ :":2*$2 @ ÿ|O!;L2Ìõ
ÿL	 ) õ2Ìÿ2Jõ _ 4 ç 	LH ) õ>+7L'õ ) 7:"'õ9ÿG4:Üõ24'Oÿõ9ÿÿ!'Fÿ%$ ú'&)(Yó?ú'&!õ(ô y49CPcáý ôBüKô* x öö y+7HõYc÷
ÿ>+7\4õ2Ìÿÿ!'l;-õ )õ	õ ) 4:":Y9	tõ-,! ÿ;!2Ìõ ) õ9ÿ|O	ÿ;P%<U	7:'4|O4õ @) õ ) (2?>+7 H ) Fwõ9ÿ!'2Ìõ ) 'c  	/.ÁU:":2"82Ìÿ9Öõ9ÿ]' ) :Üõ9ÿ5¾ @ ::"2?(2 @ ÿ_õ9ÿ2*$'I;L2ÜõJ2* @ ' )@ õ¼,LK ÿ(2 @ ÿM;-õ õD	õ ) 4K::*ac-!f2 ) C82ÌõHõ7õ9ÿChõ ) ;-õ9ÿ|OC82 ) ;#;L2Üõg÷AÈáÿF32%;!2ÌõHõ ) 7õ5;L	 ) >+7#9Cûõ20 ) FwõD'õ )  @ ::?('Uÿ;L2M>+7 ) %!'õ ) 2?$2Üõ ) 'DOÿ UF3:2*>B7g;L	 ) >B7¶;L2Ìõ ) ;L2?:ÌõÉ¼1,!ÿ$2 @ ÿv	_ÿ;v;L2Üõ N õFMõ ) '=	 ) 2F Ä::Üõ'=7õ ) F32?=>B7õÖÿÆ:Ìõ2*>B7JõC82*>B7!'õÊc
 44Vc
ct 9Öõ2'I;L2Ìõ89Öõ2'=:2?>+7õI¼eÿ!'(C82?>+%L:"	ÿ;-õ ) Hõ:4õ9ÿ5Nõ%L'=2 @ ÿVO 	 õ; @ >+7 	 õD'9'4õ2_õ2ÌÿõDFõ9ÿ;!:2?>+7õ9ÿ5WY' @Z  ) Fwõ'õ )  @ ÿ, è  í43 _"5&cYqF9 õD2':"2?>+7õ9ÿ  4:*	LHw;-õ ) ¾ @ ::2*$2 @ ÿG:?Hõ9ÿ$2*>B7&9DChõ2 Q õ ) õ2*>B7õtõ ) %õ9ÿÿõÖÿ|OÄ	_ÿ;-9DC8 ) õ2Üÿõ ) OÄ2Üÿi;-õDF;L2Üõ  	%!:Ìõ @ ÿõ9ÿ~$2*>B7#H[$'P	ÿ]JõD4 ) õF½$'JFM2'l;-õ ) ÿLHU ÿ:2*>B7õÖÿ QJ@Y@ $'(yÆ&õ>+7!C82Ìÿ;L2"%õ2"'8Chõ2"'õ ) 4õChõ<õ9ÿ|O!	ÿ;½õD2Ìÿõ ) O2Ìÿ;-õF ;L2ÌõM¾ @ ÿ('2'=	õ9ÿ!'õ9ÿ;-õ WhÈ('õFP	LHÂ ) 	ÿ; ;-õ ) Jõ<õ9ÿõD2'2"Jõ9ÿ$'+ ) %õ9ÿg%L	 ) 9]) õD2?>+7LCûõ2'=2JõÖÿ%!õ>B7Hõ:C82 ) %!	ÿRÂ7	'+U>B7:2?>+7&;!	 ) >+7~y N õ2":?>+7õ9ÿE¾ @ :":2?(2 @ ÿõ9ÿjSË$' ) %4Jõ(' @ 'C8	 ) ;-õÖÿ 	ÿK;f; ÿÿ ÿ<U7õ ) 	_ÿY(Chõ2*õ ) ;L2?:tõ-,LK ÿ;L2Üõ ) õÖÿRõÖÿL'$ ) õ>B7_õ9ÿ;;-õF 9Öõ9ÿL' ) :Ìõ9ÿ3WY' @Z S+cá÷A2ÌõõI;LÈáÿFM2?>+7õ Q 2:?;GC82 ) ;\	>+73:? ÿ76ôûõ8õ97*;: ù 7*Bõ[ó § ó<6) ø õ yQ 2:*;%=u?> é 4õ9Öõ2?>+7ÿõ'Dc  ::Üõ ) ;!2Ìÿhj2?$'%õ2ÌÿõË;-õ	'=:2*>B7õ N|) õ9ÿ_ÿL	ÿ
9C82?=>B7_õ9ÿ\WYõ%!'+' @) y	ÿ;@ ) '29D2ÿL'ìõ9ÿLy!&'õ ) 2Ìõ89	øõ ) %õ9ÿ_ÿõ9ÿ|OCûõ2:õ2Üÿ N õ2":j;áõ )  ) '=2?>a2" ÿ!'$yT&'õ ) 2Ìõ @ ÿ
ACB-D
EF9G9H;GJILKNMPOQGSRTH'ONEVUTWXPMPO8FQYTE#ZIKJG\[C]^ K_+`Lab9cTd;`TeVfCg ^ URhRTH;i#M4G\iECMPU-GijH'UkR-MPE l ^Tm XPECIU?ECU@R-EVOB-n-OJGQECiOgR-MPEoMPUR-ECKopqEH m GJMPILU m H ^ isrTtVuovOQECYTKWEVKJMPUTW;[C]^ WMPWwGJECMPXPWECU?Iii#ECUY
H;r
ECU+vxyM4Gz{H;KJGQMPtCMPDH;U-Gr
ECtCECM|FQYTUTECGi H;UR-MPE}7eC~|<eceCfTl ^Tm XPECILUTECUjRECO?E ^ ECKQrH;XPXPOv
u  L6}óõ(ô+öðjñ8ü+öÇóõ9õ[óô@\&)7*ûõ(ô*ÊózþDóãô*Êü øý ôBó ø ô* ÿÄú'&ùô*Êó ø ô ø û?öö"ózþDó ø ü ø ((YóãôS þô*-  öô ø
 442":?;L	_ÿc^Å ôÊóõÂöÇó?ú'&ô ø õqùó?úBûöÇü øý (Lô* ÿõ8*7ô'*Bõ(ôÊóöÇü øý ô ø ñ/òÀóãô  ôõ9*Yú'&!õ$ôõ$ô Ó ô;ûõ[ó ø ózþÊõAôÊó ø ô ô ø õ9*öô% , è 3_5h   n    ôBó s&þ ôËó ø þDú'&üJô ø ô* ý óãôñ
ðjñYñiòóãôôÊóõãö÷ó?ú'&ô  ø õ[ùó?úBûöÇü øý (Lô=þÀÿ þÊõ(ôÀþ uh^
 442:?;!	{¡ctLÅ ôBóõãöÇó?ú;&ôh ø õ[ùó?úBûöÇü øý (Lô* ÿõ8*7ô*Bõ(ôÊóöÇü øý ô ø ñ8òóãô  ô+õ9*Yú'&!õ(ô+õ$ô¢
ô;ûõ[ó ø ózþÊõAôÊó ø ô6Äô'*aó<6{&ô*+ôh , è  í43 _"5h   n    ôÊó s£¤ ôËó ø þDú'&üJô ø ô* ý óãôñ
u  L6}óõ(ô+öðjñ8ü+öÇóõ9õ[óô@\&)7*ûõ(ô*ÊózþDóãô*Êü øý ôBó ø ô* ÿÄú'&ùô*Êó ø ô ø û?öö"ózþDó ø ü ø ((YóãôS þô*-  öô ø
;/¥-¡~W7¦§¥%L'©¨' @) ¥¡¨?ª!HJ«
¬ª)¡;#;/¥­#¨T®®¬©¨?¯+®2"7¥-¡E#2®®¥:zHJ¥D:?;/¥T­o¨T¡{«
¥9 @ «
¥¡#C82¬;jc§°#ªLHJ«¬ª{¡K;;/¥-¬±° ­(ÈLF3F@¥L®¬2¥2¡²­ @ :*>B7)¥-¡¦§¥-¬2³¦7<U¨?¬¥-¡g¾ @ ::"2­$2 @ ¡{¥¡¥-¬«¥4§¥-¡´­(2?>+7µ¥D2¡{¥5¥27)¥G4¥ @ 4]¨>+7/®=4§¨?¬¥-¬I¼\.¥-¯+®¥YOY;!2¥¨:­ ûö"öôûõ[óô ¶IöÇülô·Pôûõ(ô 4¥D9-¥2?>+7{¡{¥®|Cw¥-¬;/¥-¡ª{¡;G2F¸¡<U¨>+7§­C®¥-¡°A4§­=>B7{¡2®®N¡<U¨7)¥-¬A4§¥-®¬;¨>B7+®¥-®lCw¥-¬;/¥-¡|c
§ª @ ¬k­ @ ::®¥ 	 ¥; @ >+7´¥2³¡-HBUª)¬5;L2¥T­C¥%°¬4§¥2®C82?>+7/®=2«¥-¬° ­C¦¥¯/®;L2­C¯/ª{®=2¥-¬®PCw¥-¬;/¥-¡´ª{¡K;9C¨T¬&;L2³¥§: @ ¯¨:³¥ qF%¦{ª:¹­V¬©¨?ªF%¯ @ ¡L§«ª{¬;¨T®2 @ ¡fCU¨7{¬¥-¡;1;/¥-¬Éº¥¨?¯+®2 @ ¡|c» ¨
­#CN¥T­V¥¡/®=:2]>B7)¥G¼¥-¬¯LF¨:j @ ¡iW!>B7!Cw¥¬2 @ ¡{¥-¡{¬¥T¨?¯+®2 @ ¡{¥¡­$2³¡;  2?>+7+®«:³¥2?>+7{«¥C82?>7+®;­C¯ @ ¡!§«
ª{¬©¨?®=2 @ ¡)¥-¡CU¨7{¬¥-¡;s¥2¡{¥­½«
¬ @Z ¥-¡ N ¥D2:­G;+¥-¬5º¥¨?¯+®2 @ ¡|cI¼2¡{¥  2*>B7+®«:¥2*>7{«
¥DC82?>+7 ®;­V¯ @ ¡L§«ª{¬;¨T®2 @ ¡C82¬;\;{¨4§¥2};/ª{¬+>+7@¨?¡2¹­ @ ®¬ @ ¦¥ îF@¦{ª:­C¬;¨TªF\¥-¬®¥2Ç:ª{¡)«
¥-¡>+7§¨?¬©¨?¯+®¥-¬=2­$2³¥-¬®DO;!2¥¡2?>+7/®<F32³®;/¥-¬­C®;¨T®2­=>B7)¥-¡ N 7{¥-¬=F @ ;LÈ+¡§¨F32³¯;/¥T­ ®=7{¥-¬FM2­>+7{¥-¡EÆA:³¥2?>+7{«¥C82?>+7/®¥T­J4§¥T­>+72³¥4§¥-¡&Cw¥-¬=];/¥-¡¾¯|U@ ¡{¡{¥-¡Vc\°44|c"c ë 9-¥2³«
®±¨:¹­ Q ¥D2­V¦2¥:;L2¥G9¥2®=:2?>+7{¥¼¡/®(C82*>'¯!:ª{¡)« ö|ûöô'* qF%¦{ª:­$]¬;¨TªF%¯ @ ¡!§«
ª{¬©¨?®=2 @ ¡)¥-¡ª{¡;39C¨T¬A2"F §¥¡/®¬ªF¿¥2¡)¥-¬J9-¥¡/®¬;¨:³¥-¡°#ª n °ª#¾ @ ::2¹­$2 @ ¡|c)»A2¥°#¡LH8¨T¡{«7­C¦7§¨
­C¥&;/¥¬G¾ @ :":2­(2 @ ¡iC82¬;e;+ª{¬+>+7s¨?¡2­ @ ®¬ @ ¦§¥7§¨­V¥-¡{¬©¨?ªF57¥-¬®¥2":ª{¡{«¥-¡~>+7§¨]¬;¨T¯/®¥-¬2¹­$2¥¬®cJWh2¥#4§¥T­C®¥7)¥-¡À¡ U¨7{¥-¬ª{¡{«7­(Cw¥2¹­V¥¾¨Tª§­39Cw¥2;!2Á.ª§­V¥¡Â¥¬F32Çy!¾ ª{«
¥D:¡|O<49CPc¯ @ 
¨T¬2¹¨?¡+®¥-¡d¼::"2¦§­ @ 2*;/¥-¡|c8¼¬©­V®2F ­C¦ U¨?®¥-¡ 9¥2®=:2?>+7{¥-¡so¥-¬=:¨?ª!H2¹­V®¥2³¡{¥~¾ @ ¡L§«ª{¬;¨T®2"]@ ¡Ã¥-¬¯7¥-¡{¡!4§¨?¬DOA;!2¥s­(2?>+7Ä¨T¡{¡ U¨7)¥-¬¡;1;/ª)¬+>+7Ä¥2¡)¥vÆ:¥2*>B7{«¥C82?>+7+®;­V¯ @ ¡L§«ª{¬;¨T®2 @ ¡|O8;jc 7|c¥2¡)¥&;L2|."ªÂ­V¥²Â¥¬F32Çy!¾ ª{«
¥D:84¥D2 ¥-¡;L:"2?>+7{¥-¬ N ¥DF%¦§¥-¬;¨T®ª{¬DO4§¥T­=>B7{¬¥24§¥-¡:(U¨ Z ®c!f2³¬3Cw¥-¬=];/¥-¡¾­C¥7{¥-¡|O};{¨ Z ;!2¥T­C¥  2*>B7+®«:¥2*>B7{«¥C82?>7+®;­C¯ @ ¡L§«
ª)¬;¨?®=2 @ ¡{¥-¡42­9-ª{¬Å @ >+7;L2*>B7+®¥¦7§¨
­C¥72¡)¥2¡{¬¥2?>+7{¥-¡VOb;}c 7|cI;{¨ Z ;L2³¥#¥:¹¨?,)¨?®2 @ ¡§­(9-¥2³®¥-¡ ô* ý öôÊó?ú;&  7* F32³®G;/¥F  @ ::³¥-¡;LÈ+¡§¨]F32­=>B7)¥-¡°A4:¨?ª!H;/¥T­¬ @ 9-¥T­­V¥T­±­$2¡K;jc0» ¨7{¥¬ ¥¬;­>+7{¥2³¡/®j¥2¡{¥ Q ¥¬Uª>;¯{­(2?>+7/®=2«ª{¡{«M;L2¥T­C¥-¬ 2?>+7+®«:³¥2?>+7{«¥C82?>7+®;­C¥L.¥-¯7®¥YO!C82¥k­$2¥G2"FX¾ ¨T¦2®¥:I%¨Tª§­îHBUª7{¬:"2?>+7~;L2­C¯/ª{®=2¥-¬®ACª)¬+;/¥-¡VOj2¡9Cw¥D2¥-¬=:¥2oÅ2¡§­(2?>+7/®C82?>+7/®=2«c§ªFÆ¥2¡{¥¡´«
¥7+®¥T­½ªFÆ¥2¡{¥M9-ª7¥-¬=:(U¨
­­$2³«
¥ Q ¥T­C®2"F3Fª{¡{«;/¥-¬N¡/ª{¯!:¥¨?¬¥¡§ª§­C®;¨T¡;{­V«:¥2*>B7+ª{¡{«O!;L2¥ 	 ¨½¥2¡Æ:¥2*>B7)«
¥C82*>B7+®;­C¯ @ ¡9-¥¦{®b4§¥2³¡7§¨:®¥®O+¨?ª§­W!>+7LCN¥-¬2 @ ¡{¥-¡)¬¥T¨T¯/®=2 @ ¡)¥-¡|c§ªFÇ¨?¡;/¥¬¥-¡GCN¥-¬+;/¥¡GC82¬o¨Tª>B757¥-¬©­Vª>+7{¥-¡|O;+¥-¡§ªÂ­V®;¨T¡;5;/¥-¬¨?®¥-¬2³¥ ¨Tª>B72³¡;L2¥­V¥-¡ËU¨::³¥-¡¡ @ >B7®=7{¥-¬F @ ;LÈ/¡Â¨F32¹­>+7G4¥­>+7{¬¥2"4§¥-¡39-ª%¯VU@ ¡)¡{¥-¡|O!C¨
­@ 7{¡)¥%«
¥-¥D2«
¡)¥-®¥@¨?¬©¨F%¥®¬2¹­$2³¥-¬ª{¡)«
¥-¡g;/¥T­±¨?¡2¹­ @ ®¬ @ ¦¥¡À7§¨­V¥-¡)¬;¨?ªF%¥T­ ¡2?>+7/®
F-U@ «:"2?>+72­C®co»A2³¥T­V¥34§¥2*;/¥-¡È° ­C¦¥¯/®¥CN¥-¬+;+¥-¡ 2¡;/¥-¬¡<U¨>B7Â­V®¥¡e4§¥2*;/¥-¡¾¨?¦2³®¥:l2F3F@¥-¬
C82¥;/¥-¬C82?>+7/®=2«k­V¥2³¡|c
Ì#Í;É Ï ÐDÑ ÊË§ß<Ñ ÌoÍ½Î±Ë§ÔÑPÙ ÑÀÐÙEÑ ÌØà#ÕJÖMÚÑjÌËÐÏ\ÙEÑÀÙEÛÏ\ÔÔÐßÐÏ\Ù
ÐAFÒÑ)¨
­ ¬¥-Ó¨T®Ô"¼¯7ÕF@¦{ÓÔ³Ö-Ô¥¬®¥ Æ¥T­×'Ø)¥-Ø{¥-¡¥-Ô³¡{¥T­ÀW×'Ø+Ùw¥-¬ÔÕ¡{¥-¡](W7® UÕ Z ¥T­¨Tª§­
7¥-¬;­×'Ø{Ô³¥TÑ/¥]¡{¥-¡1Æ¥T­VÔ¹×'Ø+®;­C¦{ª{¡{¯+®¥-¡ÈÖ-ª¥-¬VÚ8¨­­V¥¡|Ow«
Ô³Û{®¥T­h¥-Ô³¡{¥~¥-ÔØ{¥&7Õ¡ÄÜÛ§­V¥-¬=¨?Û{Ó³¥-¡|OÑ/Ô³¥¾­VÔ¹×'Ø¨?ª§×;Ø¾¥-,/¦§¥-¬ÔÝ%¥¡/®¥-Ó|ÓÞÝ%Ô®j­V¥-Ø)¬ «
ª{®¥-¬GÆ¥-¡§¨?ª)Ô«
¯7¥Ô® Û§¥T­C®ÔÝ@Ý%¥-¡Ó¨­­V¥¡vR8­VÔ¥Ø{¥¨?ª§×;Ø²Ñ/Ô¥¨?¡§­×'ØÂ¨?ª{Ó³Ô×;Ø{¥» ¨?¬©­V®¥-ÓÓ³ª{¡{«½Ô³¡Ñ/¥-¬l¼Ô¡)Ó¥-Ô³®ª{¡{«!S+c7»Ô¥½ÜÛ§­C¥-¬¨?Û)Ó¥-¡¯|UÕ¡{¡{¥-¡@Ô¡@Ñ/¬¥-Ô}¾ Ó¨­$]­V¥-¡ª{¡+®¥¬®¥ÔÓ®NÙw¥-¬©Ñ/¥-¡|Å
^c N ¥-ÔÓ¹×'Ø{¥¡{¦{¬Õ+Ñ+ª{¯/®ÔÕ¡
Lc{¬;¨T«
Ý%¥-¡+®VÚJÕ¬Ý¨T®Ô³Õ
¡
ë c° ­(È/Ý%¦)®Õ
®Ô­×'Ø{¥¼¡{¥-¬«
Ô¥D]ª{¡§Ñ9Ý%¦{ª{Ó¹­$7¥-¬®¥-Ô³Ó|ª{¡{«
¥¡
ðjñ|ßñiòóãô  þô*-  öô ø ôÊó ø ô*
ÿ}ú'&ùô'*aó ø ô ø ûö?öÇózþDó ø u ë
-4à -2á 0â 2á 4à
k3 [fmã -1]
-4
-2
0
2
4
k 1
 [f
m
ä-1 ]
30
-4
-2
0
2
4
k 1
 [f
m
ä-1 ]
20
-4
-2
0
2
4
k 1
 [f
m
ä-1 ]
10
-4à -2á 0â 2á 4à
k3 [fmã -1]
35
25
15
°#Û{Û)ÔÓÑ+ª{¡{«¾c ë Å  ø õ[ùó?úBûöÇü øý (Lô*ö|ûöô øæå #6}üYö þ*Yü+Àû ø'ç<ý ü/*õqó ø ó ø (Lô*èô ø õ9*
öô ø ô+ööôé(Lô*y¢ôûõqó ø ?þDóãô&ô  - ñ|ðjñ êÞëü/*±ô*þDú'&óãô(Lô ø ô  ôÊóõ$ô ø [ó ø Ëó ø &ôBóõ$ô ø - øì ê #í}úïî   øý ô ý ô  ô ø ó ø (Lô'* ¶ló ý ü+*ñ|òóãô¢
ôûõ[ó ø ózþÊõ
ôÊó ø ôô ø õ8*ö"ô  éðÈj ¢ôûõqó ø ôÊóÞñ    Ëó ø þDú;&ü©lô ø ô* ý óãôñ
ò-  L6}óõ(ô+öðjñ8ü+öÇóõ9õ[óô@\&)7*ûõ(ô*ÊózþDóãô*Êü øý ôBó ø ô* ÿÄú'&ùô*Êó ø ô ø û?öö"ózþDó ø ü ø ((YóãôS þô*-  öô ø
0
ó
20
ó
40
ó
60
ó
t [fm/c]ô
0
2
4
6
8
10
12
  N
∆
,πõ
∆
ö
π÷
b = 3 fm
ø
°#Û{Û{Ô³ÓÑ/ª)¡{«{ù<Å ôÊóõãö÷ó?ú'&ôh ø õ[ùó?úBûö÷ü øý (Lô'* ø ?&!öN- øú Q¢
ô=þ ø  ø ô ø ü ø (ûËó ø ô øêÞëü/*(Yóãô%¢ôûõqó ø   Yü ê  "üýþÿ   è 	
 ü ø (vôÊó ø ôÿõ8V"6)7*7\ô+õ$ô'* ø è ë 5 ñ
Ð#¡+®¥-¬NÑ/¥-¬q¥ÔÓ×;Ø{¥-¡)¦{¬Õ+Ñ/ª)¯/®ÔÕ
¡7¥-¬©­V®¥Ø/®oÝ¨T¡%Ñ/Ô³¥P¼¬Ö-¥ª{«
ª{¡)«½ª{¡§Ñ7¦§¥-¯+®¬Õ7­C¯7Õ
¦{Ô³¥7Õ
¡q¥ÔÓ×;Ø{¥-¡7Ñ/Ô¥j¡{Ô×;Ø/®  ª{¯+Ó¥-Õ¡{¥-¡%Õ+Ñ/¥¬8¾ ¥-¬¡)¥­VÔ³¡§Ñ/Ö ù ù7Õ¡¼Ô³Õ
¡{¥-¡L¾¨TÕ
¡{¥-¡§»#ÔÓ³¥-¦{®Õ¡{¥-¡-¥®;×
ù-Ñ"ù ØÞù7Õ
¡ Þ¥-ÔÓ¹×'Ø{¥¡Ñ/Ô¥oÔ¡kÑ/¥-¬"!¥T¨?¯+®Ô³Õ
¡¥-¬Ö-¥-ª{«®ÞÙw¥-¬©Ñ/¥-¡ÞùT» ¨ÙÔ¬Þª)¡§­qÔ³Ý#!¨?Ø$Ý%¥-¡kÑ/Ô¥T­C¥-¬o°#¬Û§¥-Ô®Ý@¥-Ô­C®\Ý%Ô³®%×'Ø+Ùw¥-¬ÔÕ¡{¥-¡{¯7ÕÓÓÔ¹­VÔ|Õ
¡)¥-¡Û¥Ô"­CÕ
«)ùÝ@Ô®®Ó¥-¬¥-¡¼¡{¥-¬«Ô¥-¡Ô³Ýw¥-¬¥Ô×;Ø& í('*)))+  ï ,
sÛ§¥T­×'Ø.-¨ÚJ®Ô³«
¥-¡±Ùw¥-¬©Ñ/¥-¡-Û§¥-Ô³¡0/§ª§­­V¥-¡1QÝ%Ô³®Þ°#ªÂ­V¡§¨TØ{Ý%¥oÑ/¥­\ÔÕ¡§­32Ñ/Ô¥¨T¡§Ñ/¥-¬¥-¡4q¥-Ô³Ó×;Ø{¥-¡§­CÕ
¬®¥-¡£Ñ/Ô¥!¥T¨?¯+®Ô³Õ
¡§­ÑLÈ+¡§¨?Ý%Ô³¯¯
¨Tª{Ý5Ñ{¨¼­CÔ¥Ý%Ô³® ­C¥-Ø{¬ ¯+Ó¥Ô¡{¥-Ý!æÔ¬¯/ª{¡)«7­767ª{¥-¬©­×;Ø{¡{Ô³®®w¥¬Ö-¥-ª)«
®wÙN¥-¬;Ñ+¥-¡Þù{»j¨
­ÔÕ¡ÙÔ³¬;Ñ4-ª{Û§¥-¬ú8:9§¥¬VÚ;-¨?Ó³Ó¥Ù -¨?Ø{¬¥-¡§Ñ Ñ/¥-¬!º¥¨?¯+®ÔÕ¡%¥-¬Ö-¥-ª{«®/ª)¡§Ñ%Ùw¥T×;Ø§­V¥ÓÙÔ¬¯/®oÛ§¥-ÔV¼1Ô³¡§­×;Ø+ª$<
¥-¡)¥-¬«Ô¥-¡=7Õ¡Ñ/¥-¬
Æ¬>-Õ<
¥¡{Õ
¬©Ñ/¡/ª)¡{«7Õ
¡´¥Ô¡{Ô³«
¥-¡ ï ,
 Ýè¨
­­CÔ?Ý%Ô³®Ñ/¥-Ý ¡+ª{¯/Ó³¥T¨?¬¥-¡4@¼¥TÑ/Ôª)Ýùw¥ÔwÑ+¥-¡´Ø{Ô³¥-¬½Û§¥-®¬;¨
×;Ø+®¥-®¥-¡¼Ô¡§­×'Ø+ª§­­C¥-¡{¥-¬«
Ô³¥-¡±­VÕ
Ó³Ó®¥-¡±¨?Û§¥-¬o­CÕ
Ó×;Ø{¥oÔ¡)¥-Ó¨­V®Ô¹­×;Ø{¥-¡¬Õ
Ö-¥T­­V¥N¥-Ø{¥-¬0ª{¡+Û¥Ñ/¥-ª{®¥-¡§Ñ­V¥-Ô³¡Þù»#Ô¥­qÙÔ³¬;Ñ Ó³¥TÑ/Ô³«
ÓÔ¹×'ØjÔ¡°Û{ÛÞù-{ù  Û§¥T­V®>-¨?®Ô«
®A
Ñ+¥-¡{¡Ñ+Ô¥ú8§ª{¡§Ñ BC@¼ª{Ó³®Ô³¦{ÓÔ³Ö-Ô®>-¨?®¥¡ ­CÔ¡§Ñ½¬¥Ó¨T®Ô?Ö-ª{¬
Æ¥T­¨?Ý®7  ª{¯+Ó¥-Õ¡{¥-¡{Ö¨?Ø{Ó{«¥-¬Ô³¡{«{ù)» ¨?Ø)¥-¬#ÙÔ³¬;Ñ%Ñ+Ô¥T­C¥P¾ Ó¨
­­V¥&7Õ
¡ÜÛ§­C¥-¬7¨?Û)Ó¥-¡¡{Ô×;Ø+®Ùw¥-Ô³®¥-¬kÑ/Ô­C¯/ª{®Ô¥-¬®ÕÛ/ÙNÕ
Ø{ÓjÑ/Ô¥­V¥Ô¡{¥Ó¨
­C®Ô¹­×;Ø{¥-¡s¬ÕÖ-¥T­­V¥¼Ô³¡æÑ/¥¡ÀÑ!È/¡§¨TÝ%Ô­×'Ø)¥-¡!º¥×'Ø{¡+ª{¡{«¥-¡Û§¥-¬-ª§×;¯)­VÔ×;Ø+®Ô«®oÙw¥-¬©Ñ/¥-¡Þù¼Ô¡)¥ ª)ÝhÚ8¨
­­V¥-¡§Ñ+¥½»j¨?¬;­C®¥-Ó³Óª{¡)«hÛ§¥-ÖD-ª)«
ÓÔ¹×'ØèÑ/Ô¥T­C¥T­wØ{¥-Ý%¥¡{¯7Õ
Ý%¦)ÓÁ¥,/¥T­0Ô­V®Ô³¡ Ñ/¥-¡E!º¥ÚJ¥-¬¥-¡)Ö-¥-¡¾= + ò"òòFò>G
>ÞÖ-ª=H§¡§Ñ/¥-¡ ù
w¥-ÔNÑ/¥-¬±Ö-Ùw¥-Ô³®¥-¡g¾ Ó¨­­V¥7Õ
¡ÀÜÛ§­C¥-¬7¨?Û)Ó¥-¡´«¥-Ø+®½¥T­±Ñ{¨?¬ª{Ý50Ñ/Ô¥èÂ¬©¨?«Ý%¥-¡+®¥ÔÝ ¼¡§Ñ0Ö-ª§­C®;¨?¡ÂÑÀ¡§¨
×;ØI@¨­­V¥ª)¡§ÑÀÞ¨Ñ/ª{¡{«sÖ-ªÈÔÑ/¥-¡+®ÔJH§Ö-Ô³¥-¬¥-¡²ª{¡§ÑÀ­C¦§¥-¯/®¬Õ ­V¯7Õ
¦)Ô¥-¬¥-¡ÞùN»#Ô¥T­C¥T­wØ{¥-Ý¨ÙÔ¬©Ñè¥­#­C¦"-¨?®¥-¬«
¥T­CÕ
¡§Ñ+¥-¬® 1q¾¨?¦)Ô®¥Ó 3 ª{¡§Ñ ñ 2NÛ§¥-Ø§¨?¡ÂÑ/¥-Ó®ù
w¥-Ô7Ñ+¥-¬Ñ+¬Ô®®¥-¡GÆ¬ª)¦{¦§¥*7Õ
¡ÜÛ§­V¥-¬K¨?Û{Ó³¥-¡«
¥-Ø+®\¥­ÞÑ{¨?¬ª{Ý5TÑ/Ô³¥J¼¡§Ñ+Ö-ª§­V®©¨?¡§Ñ)­VÔÝ@¦{ª{Ó­L7¥-¬7®¥-Ô³Óª{¡)«hÖ-ª Ý%¥T­­V¥-¡ ª{¡§Ñ¼¡§¨×'ØE7¥-¬;­×'Ø{Ô³¥TÑ/¥-¡)¥-¡&Æ#¥­VÔ×;Ø+®;­V¦)ª{¡{¯+®¥-¡Ö-ª£¨?¡§¨TÓÈ)­VÔ¥¬¥-¡Þù»#Ô³¥T­V¥Ó¥-®Ö-®¥E¾ Ó¨­­C¥57Õ
¡ÄÜÛ§­V¥¬7¨?Û{Ó³¥-¡ÀÙNÕ
Ó³Ó¥-¡ÈÙÔ¬Ø{Ô¥-¬@¨?ªÂ­Ú3-ª{Ø{¬ÓÔ¹×'ØÈÛ¥­×;Ø{¬¥-Ô³Û§¥-¡ÞùN»#Ô¥Mw¥Ñ/¥-ª{®ª{¡{«@Ñ/Ô¥­V¥-¬Ü#ÛÂ­V¥-¬K
¨TÛ{Ó¥¡¼­CÔ¥-Ø+®Ý¨T¡¨?ª§­°#Û{Û ù{{ù 3 ù§Å#Ô¥¬wÔ­C®Ñ{¨
­¾ Õ
¡+®ª{¬¦{¬ÕH§ÓÑ/¥-¬
ðjñ|ßñiòóãô  þô*-  öô ø ôÊó ø ô*
ÿ}ú'&ùô'*aó ø ô ø ûö?öÇózþDó ø ò 3
«
Ó³Õ
Û§¨TÓ¥-¡ON9Ý%¦{ª{Ó¹­:7¥-¬®¥-Ô³ÓÁª)¡{«
¥-¡O1Q¦{¬Õ 	 ÔÖ-Ô³¥-¬®0¨Tª/ÚÑ/¥¬P!¥T¨?¯+®Ô³Õ
¡§­C¥-Û§¥-¡{¥2 Ñ{¨T¬«
¥­V®¥ÓÓ®A-ÙÔ¥S­VÔ¥­VÔ¹×'Ø¨Tª§­wÑ+¥-Ý ¼¡§Ñ/Öª§­V®©¨?¡§ÑQ7Õ¡Q7¥¬;­×;Ø{Ô³¥TÑ/¥-¡{¥¡8!¥T×'Ø)¡/ª{¡)«
¥-¡87Õ¡  ð  !¥T¨?¯+®Ô³Õ
¡{¥-¡Û§¥-Ô{R°@¼¥-¶¼1Ô³¡§­×;Ø+ª$<
¥-¡)¥-¬«Ô¥w¥¬«
¥Û¥¡Þù7»#¥-¬1Ð#¡/®¥-¬;­×'Ø)Ô¥TÑ Ö-ÙÔ¹­×;Ø{¥-¡Ñ+¥-¡hÕÛ§¥-¬¥-¡ª)¡§Ñª{¡+®¥-¬¥-¡@\Ô«ª{¬¥-¡ÓÔ³¥-«
®oÔ³ÝS7®Õ<
¦Â¨?¬;¨TÝ%¥-®¥-¬Ñ/¥¬*!¥T¨T¯/®ÔÕ
¡ª)¡§Ñ%Ñ/Ô³¥ 	 ¥-ÙN¥-ÔÓ¹­Ñ/¬¥-Ô7¦§¨?Ó³®¥-¡ª{¡+®¥-¬©­×;Ø{¥-Ô¹Ñ/¥-¡ ­VÔ¹×'Ø Ô¡¾Ñ/¥-¬T7¥-¬ÙN¥-¡§Ñ/¥-¡+®¥¡¥."¥¯/®Ô?7¥-¡!¾¥T×'ØÂ­V¥-Ó³ÙÔ¬¯+ª{¡{«)ù§"¥-®Ö®¥-¬¥ÙÔ¬;Ñ×;Ø§¨?¬©¨?¯+®¥-¬Ô­VÔ³¥-¬®kÑ/ª{¬©×'ØsÑ+Ô¥57®-¨T¬¯7¥%Ô³Ø{¬¥¡ ¬¥-¦{ª{Ó¹­VÔ7¥-¡´°¡/®¥-ÔÓ¹­Lù"w¥-ÔwÖ¥-¡/®¬;¨TÓ¥-¡ ¾ ÕÓÓÔ¹­VÔ³Õ¡{¥-¡41Qª{¡+®¥¬¥0Ô«
ª)¬¥-¡ Ô¡¾°#Û{Û ù)ù 3 2SÙw¥-¬©Ñ/¥-¡Ñ+Ô¥  ª{¯+Ó¥-Õ¡{¥-¡£Ñ/¥T­UYÈ)­V®¥-Ý­wÔ³ÝV!¨?Ø)Ý%¥-¡Ñ/¥T­l¾ Õ
Ý%¦{¬¥T­­CÔÕ¡§­­CÖ-¥-¡§¨T¬ÔÕ ­w­C®;¨?¬¯¨?Û)«
¥T­C®Õ
¦)¦{®-ù§» ¨TØ{¥-¬Ô¹­V®w¥Ô¡{¥­C®;¨T¬¯7¥°#¡)Ø"-¨?ª/ÚJª)¡{«Ñ/¥-¬¼¡§Ñ/Ö-ªÂ­V®;¨T¡§Ñ{­CÔÝ%¦{ª)Ó­V¥N¡§¨?Ø)¥#Û§¥-Ô×'Ø+Ùw¥-¬¦{ª{¡{¯+®;­C¬;¨T¦{ÔÑ/Ô³®-¨T®*1JÖ-ª{¬o»#¥WH§¡{Ô®ÔÕ¡Ñ/¥-¬X!¨?¦{Ô¹Ñ/Ô®>-¨?®­VÔ³¥-Ø{¥±ª{¡/®¥-¡2ÖªYH§¡§Ñ+¥-¡"ª{¡ÂÑÑ/Ô¥N9Ý%¦{ª)Ó­:7¥¬®¥ÔÓ³ª{¡{«±Ô­V®y¨?ª/ÚJ«¬ª{¡§Ñ¾Ñ/¥-¬&YÈ+Ý%Ý%¥-®¬Ô³¥ Ñ/¥­¬ÕÛ{Ó¥-Ýè­ ­$È+Ý%Ý%¥-®¬CÔ­×;Øª{ÝÒÑ+Ô¥=+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®ùÞ»#¥-¬P¼Ô³¡0/§ª$<£Ñ/¥-¬ ¥L.¥-¯+®Ô7¥-¡!¾¥T×'ØÂ­V¥-Ó³ÙÔ¬¯+ª{¡{«¾Ô­C®hØ)Ô¥-¬Ý%Õ+Ñ/¥-¬©¨?®ùw"¥-®Ö-®¥¬¥T­hÔ¹­V®@Ñ{¨?¬©¨?ª/ÚkÖ-ª{¬-ª§×'¯+Ö-ª/Ú3-ª)Ø{¬¥-¡oÑ{¨,<ÈÑ{¨­°#Û§­C®Õ¦{¦§¥-¡­V®©¨?¬¯%Ñ/ª)¬;×;Ø  [Z  ®-Õ<¥ Û§¥T­V®ÔÝ%Ý®ÞÙÔ¬©Ñ7ª{¡§ÑÑ{¨,<±Û§¥-ÔÑ/Ô¥T­C¥-¡\7ÔÝª{Ó¨T®Ô³Õ
¡§­L¬¥×'Ø{¡+ª{¡{«¥-¡±Ñ/¥-¬Þ«Ó¥-Ô¹×'Ø{¥  [Z 7®¬¥-ª]67ª{¥-¬©­×;Ø{¡{Ô®®Ú3-ª{¬0Ñ+Ô¥ ' Z q¥-Ô³Ó×;Ø{¥-¡P¾ ÕÓÓÔ¹­VÔ³Õ
¡{¥-¡jÛ¥¡P-ª{®Ö®Ùª{¬©Ñ/¥7ùPw¥Ô¦§¥-¬Ô¦{Ø.-¨?¬¥¡ ¾ Õ
ÓÓ³Ô­CÔÕ
¡)¥-¡´¥-¬«
ÔÛ)®­VÔ¹×'Ø 	 ¥TÑ/Õ+×;Ø´¥-Ô³¡s¨?¡ÂÑ/¥-¬¥­^wÔÓ¹Ñ"ù0Å#Ô¥¬ Ó_-¨,<®­VÔ¹×'Ø£Ñ/Ô¥±«
Ó³Õ
Û§¨TÓ¥N9Ý%¦{ª{Ó¹­:7¥-¬®¥-Ô³Ó|ª{¡{«
¥¡¼Ñ+ª{¬;×;Ø¼¥-Ô³¡&¼ÓÓ³Ô­C¦ÕÔÑÑ{¨T¬;­C®¥-Ó³Ó¥-¡§Ñ)¨
­ ¬¥-Ó¹¨?®Ô?Ö-ª{¬7®¬;¨?Ø)Ó¨
×;Ø§­C¥ ª)Ý ¥Ô¡{¥-¡@Û¥­V®Ô³Ý%Ý®¥-¡!æÔ³¡{¯7¥-ÓC)Ñ/¥-¡ ­VÕ«
¥-¡Â¨?¡{¡+®¥-¡ ¶IöÇüIùó ø ûYô+ö`Tacbedgf {«
¥Ñ/¬¥-Ø/®oÔ¹­V®+Ùw¥-Ô³Ó§¨?ª+ÚJ«
¬ª)¡§ÑÑ/¥-¬h!¥-¦{ª)Ó­VÔ³Õ
¡@Ñ/¥-¬  [Z !¾¥T×;Ø§­V¥ÓÙÔ¬¯/ª)¡{«Ñ/Ô³¥ ¬Õ 	 ¥-¯/®ÔÓ Z ª)¡§Ñ0¨?¬«¥-®¡+ª{¯+Ó¥-Õ¡{¥-¡±Ô¡Ñ+¥-¬°¡/Ú8¨?¡{« ­V¦{ØÂ¨
­V¥Ñ+¥-¬P!¥T¨T¯/®ÔÕ
¡±Ô¡  Z !ºÔ¹×'Ø+®ª)¡{«#ÙN¥-«
«¥T­×;Ø{Ó³¥-ª§Ñ/¥-¬®Ùw¥¬;Ñ/¥-¡ ùi
¥­V®>-¨?¬¯7¥-¬Ñ+Ô¥j!º¥¦{ª{Ó­CÔÕ¡TÑ/¥T­C®Õ «¬-Õ<¥-¬Ô¹­V®0Ñ/¥-¬\Ó³ª$<
ÙÔ³¡{¯7¥-ÓCÙÔ¥N¥T­qÔ³¡°#Û)ÛÞù-{ù 31QÕÛ§¥-¬¥\Ô³«
ª{¬¥-¡2 Ñ/¥-ª{®ÓÔ¹×'Ø¥-¬¯7¥-¡{¡+Û§¨?¬0Ô­C®-ù°#ª/ÚJ«
¬ª{¡§ÑÑ/¥¬*YÈ+Ý%Ý%¥®¬Ô³¥Ñ+¥T­\¯7Õ
Ó³ÓÔ¹Ñ/Ô¥-¬¥-¡§Ñ/¥¡YÈ)­V®¥-Ý­Ô¹­V®Ñ/¥¬\Óª$<ÙÔ¡{¯7¥ÓÛ§¥-ÔÞÖ¥-¡/®¬;¨TÓ¥-¡¾ ÕÓÓÔ¹­VÔ³Õ
¡{¥-¡«Ó¥-Ô¹×'Ø  ª{ÓÓ8ù
»#Ô³¥T­V¥ «ÓÕÛ§¨?Ó³¥-¡E¼.¥-¯+®¥Ô³¡Ñ/¥-¡EN9Ý%¦{ª{Ó¹­:7¥-¬®¥-Ô|Ó³ª{¡{«
¥¡Ó¨
­­V¥-¡ ­CÔ×;ØÑ/ª{¬©×'Ø%¥Ô¡{¥&!¥-Ô³Ø{¥7Õ
¡ÜÛ§­V¥¬7¨?Û{Ó³¥-¡¾Û¥­×;Ø{¬¥-Ô³Û§¥-¡Þù§!æÔ¬Û§¥-«
Ô³¡{¡{¥-¡¾Ý%Ô®jÑ/¥-¬¥-Ô³¡/Ú8¨
×;Ø§­C®¥-¡´ÜÛ§­C¥-¬7¨?Û)Ó¥"¡.-¨?Ý%Ó³Ô×;ØÑ/Ô³¥hk=l$m"nopnrqFsl0qtWuvFwqvFngxypz"{8|}Q~|]%ù0 Ô¥w«ÔÛ{®Ñ/Ô³¥°#¡{Ö¨?Ø{Ó)Ñ/¥-¬X¨T¬È7Õ¡{¥-¡¨TÓ­{ª{¡)¯/®ÔÕ
¡Ñ/¥T­jN9Ý%¦{ª{Ó¹­V¥T­\Ô³¡7®¬;¨?Ø)Ó¬Ô¹×'Ø+®ª)¡{«±¨?¡Þù)» ¨?Ö-ªÖ-¥¬Ó¥«
®oÝ¨?¡@Ñ/¥-¡@ÓÕ
¡)«
Ô®ª§Ñ/Ô³¡§¨?Ó³¥-¡=N9Ý%¦)ª{Ó­Ô¡¯+Ó¥-Ô³¡{¥N9Ý%¦{ª{Ó¹­VÔ¡+®¥¬7¨?Ó³ÓÁ¥±ú=ª{¡§ÑµÖ-¨?Ø{Ó³®½Ñ+Ô¥Þ¥-ÔÓ¹×'Ø{¥¡Ô¡ 	 ¥TÑ/¥-ÝNÝ@¦{ª{Ó­CÔ¡+®¥-¬K¨?ÓÓú=¨?Û ù#-ª{¬Ñ/Ô³¥T­V¥¾°#¡Â¨?ÓÈ)­V¥¡I7¥-¬ÙN¥-¡§Ñ/¥-®Ý¨T¡æ­V®©¨?®®¼Ñ+¥-¡ Ó³Õ
¡{«Ô®ª§Ñ/Ô¡Â¨?Ó¥¡NÝ@¦{ª{Ó­Q£Ñ/Ô¥Ó¥Ô×;Ø/®¥-¬Ø§¨?¡ÂÑ/Û§¨?¬¥eÆ¬>-Õ<
¥4!¨?¦{Ô¹Ñ/Ô®>-¨?®\ù»#Ô¥!¨?¦)ÔÑ/Ô³®-¨?®@Ô­V®@¥-Ô¡{¥Ô³¡æ¬¥-Ó¹¨?®Ô?+Ô­V®Ô­×'Ø{¥¡w¥T­×'Ø{¬¥-ÔÛ)ª{¡{«
¥¡%«
¥-¬¡{¥Û§¥-¡/ª)®Ö-®¥Æ¬-Õ<¥
Å è +' Ó³¡
ý^ ð  ý T   è +' Ó¡ +
ð +    
Ñ/¥-¬¥-¡oÕ
¬®¥-ÔÓÔ¡ Ñ/¥-¬j° Ñ{Ñ+Ô®Ô/Ô³®-¨T®wÛ§¥-Ô0"Õ
¬¥-¡+®Ö-®¬;¨?¡Â­ÚJÕ
¬Ý¨?®ÔÕ¡{¥-¡19F2wÓ³Ô¥-«®-ùDw¥-Ô"¥-Ô³¡{¥-¬F ¨?ª§­¥-Ô¡{¥ÝYÈ)­V®¥-ÝÃÔ³¡µ¥-Ô³¡Ý%Ô®yÑ/¥-¬?(wÕ7Õ7­V®;,(Æ¥T­×;Ø/ÙÔ³¡§Ñ/Ô³«
¯7¥-Ô³®  Ñ)¨?Ö-ª´¬¥-Ó¨T®ÔÛ§¥-Ùw¥«
®¥­YÈ{­C®¥-ÝX®¬;¨T¡§­ÚJÕ¬Ý%Ô³¥-¬®S­VÔ×;Ø\ «
¥-Ý-¨,<
J è J ð 1  c2 í
{¥-¬¡)¥-¬w«ÔÛ{®Ý¨T¡%Ý%¥-Ô¹­V®N¨?Ó¹­#°Û§­VÖ-Ô¹­­C¥Ñ/Ô¥!#¨T¦{ÔÑ/Ô³®-¨T®F Ô³Ý+×;Ø+Ùw¥-¬¦{ª{¡{¯+®;­(È{­C®¥-Ý Ñ/¥-¬Û§¥-ÔÑ+¥-¡E¾y¥¬¡{¥ ¡)Õ
¬Ý@Ô¥-¬®¨?ª+ÚNÑ/Ô¥y1¬Õ 	 ¥-¯+®Ô³Ó¬;¨T¦{ÔÑ+Ô®-¨T®h0K d 1  ¡K è ]0\~F0K d 2N¨?¡Þù
ò ñ  L6}óõ(ô+öðjñ8ü+öÇóõ9õ[óô@\&)7*ûõ(ô*ÊózþDóãô*Êü øý ôBó ø ô* ÿÄú'&ùô*Êó ø ô ø û?öö"ózþDó ø ü ø ((YóãôS þô*-  öô ø
−500
−250
0
250
500
k x
/A
  [
M
eV
/c
]
less repulsiv¢¤£global momentum space distributionsrepulsiv¥ strong repulsiv 
−1.5¦ −1 −0.5§ 0§ 0.5 1¦
Y
(0)
−500
−250
0
250
k x
/A
  [
M
eV
/c
]
−1.5¦ −1 −0.5§ 0§ 0.5 1¦
Y
(0)
−1.5¦ −1 −0.5§ 0§ 0.5 1¦ 1.5
Y
(0)
°#Û{Û{Ô³ÓÑ/ª)¡{«#)ù 3 Å/å #6}üYö þ*Yü+(77*þÊõ$ô+ö"öÇü øý |6*:¨DóÁDóãô'*Bõ Yü ê (Yóãô¢ôûõqó ø þô  ô ø ô  (Lô=þ ø (
DühþÊõ8 ø (LôþEôÊó ø ô'*éô ø õ8*öô ø [ü ø õ$ô'*Bô¶ló ý ü+*Bô ø- ü ø (iôÊó ø ô* 6ô*Êó<6{& ë7*Bô ø 8  ô*+ô½¶ló ý ü+*Bô ø  ð¾ 
 ööÇózþDó ø  ôÊó 
 	
 Ëó ø þDú'&üJô ø ô* ý óãôDñbòóãôj(7*BôBóVÿ76)öõ(ô ø þDó ø (ÿ}óGüYö|
õqó ø þ*Bô=ú'& ø ü øý ô ø GóõSô*þDú'&óãô(Lô ø ô ø©© :"ª&ô=ú'&Yþô+öÇùó*ûü øý ô ø ñ
»#Ô¥4!¨?¦{Ô¹Ñ/Ô®>-¨?®;­L7¥-¬®¥-ÔÓ³ª{¡{«´Ô¹­V®¥-Ô³¡«@¨<Ú3-ª)¬Ñ/Ô³¥´°#ÛÂ­V®Õ¦{¦{ª{¡)«æÑ/¥-¬Û§¥-Ô¹Ñ/¥-¡­¬y¥¬¡{¥¾Ô¡7®¬©¨?Ø{Ó³¬Ô¹×'Ø+®ª{¡)«{ù"oÕ
¬kÑ/¥-Ý®7®Õ< Û¥­V®¥Ø/®±Ñ/Ô³¥=!¨?¦{Ô¹Ñ/Ô®>-¨?®©­:7¥-¬®¥-Ô³Óª{¡{«è¨?ª§­Ö-Ùw¥-Ô¯¬yÕÝ%¦§Õ¡{¥-¡+®¥-¡Èª{Ý ]0=~F0K d è ð + 1ïÚ3-ª)¬%Ñ{¨­%¬Õ 	 ¥¯/®ÔÓg2ª)¡§ÑI]0=~F0K d è  + 1ïÚ3-ª)¬Ñ{¨
­\¨T¬«¥-®c2;#Ñ+¥-¬¥-¡w¬¥-Ô®¥Ñ/ª)¬;×;ØÄÑ/Ô³¥N9Ý%¦{ª{Ó¹­:7¥-¬®¥ÔÓª)¡{«Ô¡{¡)¥-¬Ø§¨TÓÛÑ/¥­ 	 ¥Ùw¥-Ô³ÓÔ«¥-¡I¬ ¥-¬K¡{¥T­«
¥-«¥-Û§¥-¡µÔ¹­V®ù  ¨
×;Ø´Ñ/¥Ý®7®Õ<Ô­V®±Ñ/Ô³¥=!¨?¦)ÔÑ/Ô³®-¨?®©­:7¥-¬®¥-Ô³Óª{¡)«=7Õ
Ý®7®Õ<¦§¨?¬©¨?Ý%¥-®¥-¬Ñ/¥-¬!¥T¨?¯+®Ô³Õ
¡­C®;¨T¬¯ ¨?Û{Ø.-¨?¡{«Ô«{ù°w¥-Ô ­V¥-Ø{¬Ö¥-¡/®¬;¨TÓ¥-¡\7®-Õ<
¥-¡£­VÕÓÓ®¥&|}Q~|] ¡"-¨?Ý@ÓÔ×;Ø¥-Ô¡@¨?,+ÔÝª{Ý Û§¥-ÔSÑ/¥-¬=+×;Ø+Ùw¥-¬¦{ª{¡{¯+®;­C¬;¨?¦)ÔÑ/Ô³®-¨?®A0Ñ"ù<ØÞù0Û§¥-Ôh]0=~F0K d è 0Ø§¨TÛ§¥-¡19­VÔ³¥-Ø{¥Ñ{¨?Öª¨?ªÂ×'Ø£°#Û{ÛÞù{)ù 3 2©ù]w¥-ÔÞ¦§¥-¬Ô³¦{Ø"-¨T¬¥-¡7®-Õ<
¥-¡§ÙwÕ@Ñ/¥-¬ -ÐÛ¥¬Ó¨T¦{¦7Õ¡ 1¬Õ 	 ¥-¯+®Ô³Ó?ª{¡ÂÑ\¨T¬«¥-®¯7¥-¬¡´¡{Õ+×;ØÈ­V¥-Ø{¬«¥-¬Ô³¡{«¼Ô¹­V®A­VÕÓÓ³®¥\|}Q~>| Ñ{¨T«
¥-«¥-¡sÖ-Ùw¥-Ôj@¨T,/Ô³Ý¨¨?ª/ÚJÙN¥-Ô­C¥-¡±¥-Ô¡²@¨?,+ÔÝª{Ý 	 ¥-Ùw¥ÔÓ­oÛ§¥-Ô0¨?¬«
¥-®Kª)¡§Ñ¼¬Õ 	 ¥-¯/®ÔÓ³¬;¨?¦)ÔÑ/Ô³®-¨?®oÝ%Ô³®w¥-Ô³¡{¥-¬S°#¡{Ø"-¨Tª/ÚJª{¡{«7Õ
¡¨?¬®Ô³Ö-Ô¦§¨T¡/®Ý¨?®¥-¬Ô³¥½Û§¥-Ôh+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®ùN9¡´°#Û)ÛÞùÞ{ù ñ Ô­C®½Ñ+Ô¥¡{Õ
¬Ý%Ô¥-¬®¥!¨,¦{ÔÑ+Ô®-¨T®;­L7¥-¬®¥-ÔÓ³ª{¡{« Ú3-ª)¬Ñ/Ô¥ !¥T¨?¯+®Ô³Õ
¡ éC³7´   ¨Tª/Ú é_³K´   Û§¥-ÔÞ¥-Ô³¡{¥-¬µ1Ô³¡§­×;Ø+ª$<
¥-¡)¥-¬«Ô¥&7Õ
¡	
 )  Ú3-ª{¬¥-Ô¡)¥-¡sÖ-¥-¡+®¬;¨TÓ¥-¡1  è  íP3 52½ª)¡§Ñ ¥-Ô³¡{¥-¡s¦§¥-¬Ô³¦{Ø"-¨T¬¥-¡­1  è ñLí  52X7®Õ<±Ñ{¨?¬«
¥T­C®¥-Ó³Ó®-ù!¶-¨?Ø{¬¥-¡§ÑÑ/Ô¥!¨?¦{Ô¹Ñ/Ô®>-¨?®©­:7¥-¬®¥-Ô³Óª{¡{«ÚW-ª{¬oÑ/¥-¡Ö-¥-¡+®¬©¨?Ó³¥-¡=7®Õ<¥-Ô¡@¨?,+ÔÝª{ÝÒÛ§¥-Ô+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®k¨?ª/ÚJÙN¥-Ô­C®Ö-¥-Ô³«
®O|}Q~|] Ú3-ª{¬Ñ/¥¡ ¦§¥-¬Ô¦{Ø.-¨?¬¥¡7®Õ<¥-Ô¡-Õ
ÓÓ³Ô«±¨?¡ÂÑ/¥-¬¥­w¥¬Ø§¨TÓ®¥¡Þù7°#Û{«¥T­V¥Ø{¥-¡=7Õ¡­V®©¨?®Ô¹­V®Ô­×;Ø{¥-¡@\Ó³ª{¯/®ª§¨?®ÔÕ¡{¥-¡@­VÔ¡ÂÑ¡"-¨?Ý@ÓÔ×;ØÑ/Ô³¥½Ö-ÙN¥-Ô"@¨?,+ÔÝè¨½Û¥Ô¬Õ 	 ¥-¯/®ÔÓª{¡§Ñ50¨?¬«
¥-®¬;¨?¦)ÔÑ/Ô³®-¨?®j¡{Õ+×'Ø£­V¥-Ø)¬ «
ª{®Ö-ª¥-¬K¯7¥-¡{¡{¥¡§¨?Ó³Ó¥-¬©Ñ/Ô¡{« ­#Û§¥-¬¥Ô®;­Ý%Ô³®¥-Ô¡{¥¬ °#¡ÂÑ/¥-ª{®ª{¡{«=7Õ¡¥-Ô¡{¥¬ °#ª+.j-ª)ÓÓª)¡{«%Ô¡£Ñ/¥-¬  -¨?Ø{¥
ðjñ|ßñiòóãô  þô*-  öô ø ôÊó ø ô*
ÿ}ú'&ùô'*aó ø ô ø ûö?öÇózþDó ø òò
-1· 0¸ 1·
Ycm/Y¹ proj
0
0.2
0.4
0.6
0.8
1
D
N
/D
Y
 º
b = 0.5 fm
»
-1· 0¸ 1· 2¼
Ycm/Y¹ proj
b = 6 fm
»
°#Û{Û)ÔÓÑ+ª{¡{«¼)ù ñF½ © 7*L8¾g¿*ÁÀL¿é¢ºL6°¾(¾?À ëÀ?þ,¿*ÁÀL¿W¾?ÂJÃFÄÅ0¿WÄ ê ëÃ/*\¿W¾rÄ¿WÄ´¿WÄ0À8*Â?¿WÄ Â¤¾rÄÆÇ  ÃFÄ{(¿W¾rÄ¿3Äé6]¿*W¾<6{& ë7*3¿WÄ^È]À8VÄ8*3¿KÉ'&FÀrÇ oê ëÃ+*#(¾g¿w¢T¿,ÆÀ ¾Ä^Ê ³7´   Ã ê Ê ³K´ j  ¿3¾p¿W¾rÄ¿*º¾rÄÇAÉ;&DÃj¿WÄ¿*Å¾g¿Ä ý þÿ  ÌË \	
 ) QÍ
Ñ/¥-¬×'Ø+Ùw¥-¬¦{ª{¡{¯+®;­C¬;¨T¦{ÔÑ/Ô³®-¨T®Ñ/ª{¬©×'Ø57®>-Õ<¥7ù
µÔ¡¾Ùw¥-Ô³®¥-¬¥×;Ø§¨?¬©¨?¯+®¥-¬Ô­C®Ô­×'Ø)¥8µÔ«¥-¡§­×;Ø§¨-ÚJ®7Õ
¡¾¦§¥-¬Ô³¦{Ø{¥-¬¥-¡¬ Õ
ÓÓ³Ô­CÔÕ
¡)¥-¡Ô­C®½Ñ+¥-¬&Î]Ï]xÐxv0Îqnru°v0zÑv0nrqÁÒEsl$wqtcÓÔy"ÕY18¨?ª§×;Ø¨TÓ­qwl$zptWuvFwtl$xv0wÖhxypÕ½Û§¥-Ö-¥Ô×;Ø{¡{¥-®W2;ù-»j¨?¬ª)¡/®¥-¬p7¥¬7­V®¥-Ø+®wÝ¨T¡Ñ/Ô¥y­V¥-Ô³®ÓÔ¹×'Ø)¥ °#Û)Ó¥-¡{¯+ª{¡{«kÑ/¥-¬\¨T¬«
¥®71QÔ³¡%¡{¥-« ¨?®Ô7¥-¬h×$ !ºÔ¹×'Ø+®ª)¡{«02ª{¡§Ñ\Ø¬ÕÙC¥-¯+®Ô³Ó®¥ÔÓ×Ø)¥-¡&1QÔ³¡ ¦§Õ ­VÔ®Ô?7¥-¬×$C!Ô×;Ø/®ª{¡{«F2{¬¥Ó¨?®Ô?Ö-ª)¬P7®¬©¨?Ø{Ó¹¨
×;Ø§­V¥7ù9§ª{¬"w¥T­C®ÔÝ@Ýª{¡{«oÑ/¥­7¥-Ô³®CÙ -¨?¬®©­_/§ªÂ­­V¥­ºÝ%Ô³®®¥-Ó®oÝ¨T¡Ô³¡{¡{¥-¬Ø§¨?Ó³Û¼¥-Ô³¡{¥T­h!¨?¦{Ô¹Ñ/Ô®>-¨?®©­VÔ¡+®¥¬7¨?Ó³Ó­¨?Ó³Ó¥Ô¡ Ñ/Ô³¥ !º¥T¨T¯0®Ô³Õ
¡§­C¥-Û§¥-¡{¥¦{¬ÕÙCÔÖÔ¥-¬®¥-¡EÞ¬;¨?¡Â­:7¥-¬©­¨?Ó³ÔÝ%¦)ª{Ó­C¥ ¦)¬ÕEÚ#ª{¯+Ó¥-Õ¡1LÛ~ÁÜ&2;ùÞ»#Ô³¥T­V¥¡¼Ý%Ô³®®Ó³¥-¬¥¡N9Ý%¦{ª{Ó¹­q®¬-¨T«
®oÝ¨?¡Ñ)¨?¡{¡@¨?Ó¹­%Ý{ª{¡)¯/®ÔÕ
¡Ñ+¥-¬X!¨?¦{Ô¹Ñ/Ô®>-¨?®j]0=~F0K d ¨Tª/ÚX18­VÔ¥Ø{¥°#Û{ÛÞùÞ{ùÁò2;ùØ\Õ ­VÔ®Ô?7¥T­^Û~;Ü Û§¥TÑ/¥ª{®¥-®±Ñ/¥Ý%¡§¨
×;ØÞÑ)¨,<ÔÝÒÛ§¥-®¬;¨×'Ø+®¥-®¥-¡4!#¨T¦{ÔÑ/Ô³®-¨T®;­VÔ³¡/®¥-¬7¨TÓÓÝ%¥Ø{¬N9Ý%¦{ª{Ó¹­qÝ@Ô®0¦Õ ­VÔ³®Ô?7¥¬X×$C¬ Õ
Ý@¦Õ¡{¥-¡+®¥¨TÓ­Ý%Ô®0¡{¥-« ¨?®Ô?7¥-¬j×$C¬ ÕÝ%¦§Õ
¡{¥-¡+®¥NÖ-ª8H§¡§Ñ/¥-¡Ô­C®-ù»#Ô³¥T­éÙS¨?¬¨Tª§×;ØÀÔ¡ °#Û{ÛÞùXÞ{ù 3 Ñ/¥-ª)®ÓÔ¹×'ØsÖ-ªÈ¥-¬¯7¥¡{¡{¥-¡Þùo°ª§­²Rß/Ý%Ý@¥-®¬ÔÁ¥«
¬-ª)¡§Ñ/¥-¡s­CÕ
Ó³Ó®¥Ñ/¥-¬87¥Ô®CÙ -¨?¬®;­_/Âª$<Û¥ÔoÑ/¥-¬8+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®7¥-¬;­×'Ø+ÙÔ¡ÂÑ/¥-¡¼ª)¡§Ñ£ÚJ¥¬¡{¥-¬ª{Ý Ñ/Ô¥+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®S­:ß+Ý%Ý%¥-®¬Ô­×Ø%­C¥-Ô¡ ù
µÔ¡{¥ÙN¥-Ô®¥-¬¥à¬>-Õ<
¥Ö-ª{¬jw¥T­×'Ø)¬¥-Ô³Û{ª{¡{«Ñ+¥T­¯7Õ
ÓÓ³¥-¯+®Ô?7¥¡á ¥-Ô®CÙ -¨?¬®;­C/§ª§­­C¥T­o­V®¥-ÓÓ³®oÑ/Ô¥ ÜÛ$­V¥¬7¨?Û{Ó³¥8â&ãCä Û Ñ{¨T¬-ù»#¥-¬¥-¡5w¥T­C®Ô³Ý%Ýª{¡{«±¥-¬VÚJÕÓ«
®jÑ{¨Ñ/ª{¬;×;ØÑ{¨,<@Ý¨?¡ Ñ/Ô³¥8N9Ý%¦{ª{Ó¹­:7¥-¬®¥-ÔJÓª)¡{«Ñ/¥T­µ¡§Ñ/Ö-ªÂ­V®;¨T¡§Ñ/¥T­Û¥Ô%+×;Ø+Ùw¥-¬¦{ª{¡{¯+®;­C¬;¨?¦)ÔÑ/Ô³®-¨?®Ô¡ Ö-Ùw¥Ô"q¥-Ô³Ó¥-¡ ­×'Ø{¡)¥-ÔÑ/¥®-ù§» ¨T¡{¡Ùw¥¬;Ñ/¥-¡£Ñ/Ô¥Þ¬;¨T¡§­:7¥¬;­¨TÓÔ³Ý%¦{ª{Ó¹­V¥±¨
Ñ{Ñ+Ô¥-¬®{ÚW-ª{¬&Þ¥-ÔÓ¹×'Ø{¥¡¼Ñ+¥-¬åoÕ
¬Ù -¨?¬®©­VØ{¥Ý%Ô­C¦{Ø"-¨?¬¥½Ý%Ô³®¦§Õ7­CÔ®Ô7¥-Ý¿ª{¡§Ñ¼­CÕ
¡§­C®#Ý@Ô®o¡{¥-« ¨?®Ô7¥-ÝæåÕ¬Ö-¥Ô×;Ø{¥-¡
â ã_ä Û Ë +ÜIç ä5èéêDë 1C ä0 2K
 ä Û ì 1gÞ)ù + 2
òG  í 6°¾?ÀL¿ÁÂ]î
Í hÃ í ÂJ¾?À í À ¾,¿@\& í * í ÆÀL¿*W¾ïÇA¾g¿*WÃ0ÄÅ¿3¾rÄ¿*ÈÉ'&Dð%¿*W¾rñÄ¿WÄÆ,ñÂ?Â¾ïÇA¾rñÄÃFÄ{((¾g¿S Ç¿* í  Â?¿WÄ
−1 −0.5ò 0ò 0.5 1ó
Ycm/Yô proj−100
−50
0
50
100
<
k x
>
 [M
eV
]
°#Û{Û{Ô³ÓÑ/ª)¡{«QÞ)ùÁò ½õ$ö í ÄÇ,¿Wö7Ç í Â?¿Wö ¶¯ÂJÃ©÷°öKñ © ÃÆÂ?¿KñÄ ê ëÃFö8ø í ÇÁÇ¿ÁÂ  ¿ È°ù>ÇWÀL¿WúVðÔ¾g¿¾rÄ   ¾?ÂPøÃ0ÄÅµî Írû   ¿W¾*¿W¾rÄ¿WúüÈ]À ñV÷ í ö í úQ¿;À:¿WöjñÄ  Ë Þ °ý
Í
wÔ­CØ{¥-¬Ùª{¬©Ñ/¥-¡¼¡+ª{¬N9Ý%¦{ª)Ó­:7¥¬®¥ÔÓ|ª{¡{«¥-¡hÛ§¥-®¬;¨×'Ø+®¥-®A§Ñ/Ô¥±Ñ/Ô³¥«
ÓÕÛ§¨?Ó³¥8!¥T¨?¯+®Ô³Õ
¡§­Ñ0ß+¡§¨,Ý%Ô¯k¨?ª/ÚÑ+Ô¥T!º¥T¨T¯/®ÔÕ¡§­V¥-Û§¥-¡)¥ ×;Ø§¨?¬©¨?¯+®¥-¬Ô­CÔ¥-¬¥-¡Þùµ­w«ÔÛ{®o¥-Ô³¡hÙN¥-Ô®¥-¬¥¡7­V¥Ø{¬wÔ³¡/®¥-¬¥T­­¨T¡$®¥-¡µpþ¥-¯+®7Ñ+¥-¬Ô¡Â­VÛ§¥T­VÕ¡§Ñ/¥-¬¥ Ñ+Ô¥¦{ØFß{­CÔ¯¨?Ó³Ô­×'Ø{¥¡8µÔ«¥-¡§­×;Ø§¨-ÚJ®¥-¡Ñ/¥¬Ø{Õ+×;Ø{¯7Õ
Ý%¦)¬ÔÝ@Ô¥¬7®¥-¡Ý{¥-ª)¥-¬Û§¨TÓÓ Z @¨?®¥-¬Ô³¥Ñ/Ô³¬¥-¯+®ÙÔ¥TÑ/¥¬«
Ô³Û{®-ù°µo­ ÙÔ¬;Ñ¼Û§¥-ÕÛ§¨
×;Ø+®¥-®AÞÑ{¨,<Û§¥-Ô¦§¥-¬Ô¦{Ø.-¨?¬¥¡¬ Õ
ÓÓ³Ô­CÔÕ
¡)¥-¡«
¥-Ý-¨,< Ñ/¥-ÝÒÕÛ¥¡´«
¥T­×'Ø)ÔÓÑ+¥-¬®¥-¡¬ Õ
Ý%¦{¬¥T­­CÔÕ¡ÿµ +¦§¨?¡§­CÔÕ¡ Z 7Ö¥-¡§¨?¬ÔÕ£Ñ/Ô¥Ú#ª{¯+Ó¥-Õ¡{¥-¡ Ñ/¥T­Ý{¥-ª{¥-¬Û§¨?Ó³Ó­ Ç¿WÄÆö3¿KÉFÀ Ö-ª{¬!¥T¨?¯+®Ô³Õ
¡§­C¥-Û§¥-¡{¥±«
¥T­×'Ø{Ó³¥-ª§Ñ/¥¬®Ùw¥¬;Ñ/¥-¡ ù§»#¥-¬à¬ª{¡§ÑÔ­C®Ñ{¨,<±Ñ/Ô³¥¯7Õ
Ý%¦)¬ÔÝ@ÔÁ¥¬®¥¯Ø¨?¬®ÔÖÔ¦§¨T¡/®¥-¡ Z @¨T®¥-¬Ô¥N¨?ª+Ú0Ñ/Ô³¥T­V¥-¡µ¥«¨?Ý Ó³¥-Ô×;Ø/®¥­V®¥-¡¥-¡/®CÙN¥-Ô×;Ø{¥-¡¯¨?¡)¡{Ñ{¨Ñ+¥-¬µ¥«¥-¡/®Ó¨T¡{«Ñ/¥¬7®¬;¨?Ø)Ó¬Ô¹×'Ø+®ª)¡{«Ñ/ª)¬;×;ØÑ/Ô¥Ø1¬ÕÙC¥-¯+®Ô³Ó Zª{¡§Ñ \¨T¬«
¥® Z !¥T­C®¯7¥-¬¡{¥w«¥T­V¦§¥-¬¬®Ô¹­V®-ùT»Ô¥T­C¥-¡8µpþ¥-¯+®\Û§¥-Ö-¥Ô×;Ø{¡{¥-®Ý¨?¡±¨?Ó¹­=y"t	y"vqt
ÐÓPy"Õ51QÕ+Ñ/¥¬ht	vFvvÏ]y.qµÔþ¥-¯+®c2©ùFµ1¬o¥-¬«
Ô³Û{®N­VÔ×;Ø¨?ªÂ­wÑ/¥-¬jw¥-ÕÛ§¨
×;Ø+®ª{¡{«&7Õ¡=lny.qlFÐxgvFzngz"Î]v0xru°v0wqvFnxgy"zp{]vFz%7ª{¡ÂÑ¼Ô­V®j¨?Ý ¨?ª§­C«
¥-¦)¬-¨?« ­V®¥-¡µÛ§¥-ÔX+×;Ø/ÙN¥-¬¦)ª{¡{¯+®;­V¬©¨?¦{Ô¹Ñ/Ô®>-¨?®ùµÔ¡w¥-Ô¹­V¦{Ô³¥-ÓP7Õ¡s¨?Ö-Ô³Ýhª)®;¨?Ó³¥-¡æÔ³¡{¯7¥-Ó7¥-¬®¥-ÔÓ|ª{¡{«¥-¡Û§¥-Ôh+×;Ø/ÙN¥-¬¦{ª)¡{¯/®©­V¬©¨?¦{Ô¹Ñ/Ô® -¨?®Ö-¥-Ô³«
®°#Û{ÛÞùjÞ{ùG+ùh@¨?¡æ¥¬¯7¥-¡{¡+®Ö-Ùw¥-Ôy¨?ª§­C«
¥-¦{¬ -¨?«®¥4@¨ +ÔÝ¨Û§¥-Ô Ë   d ª{¡§Ñ Ë ' ò d«
Ó³¥-Ô×;Ø/Û§¥TÑ+¥-ª{®¥¡§Ñ Ý@Ô® ¥-Ô³¡{¥-¬±Û¥A7Õ
¬Öª{«
®¥-¡µÝ%Ô­­VÔ³Õ
¡7Õ
¡ Ý{¥-ª{¥-¬Û§¨?Ó³ÓÝ¨T®¥-¬Ô¥­C¥-¡{¯+¬¥T×;Ø+®Ö-ª{¬!º¥T¨T¯/®ÔÕ¡§­V¥-Û§¥-¡)¥7ù+» ¨?¬©¨?ª§­w¬¥T­Vª{Ó³®Ô³¥-¬¥-¡ÙN¥-Ô®¥-¬¥Ô³¡/®¥-¬¥­­¨T¡/®¥ ÜÛ§­C¥-¬7¨TÛ{Ó¥-¡M1QÙÔ¥Ö7ù( ùÑ{¨
­­CÕ
«{ù0­K6ª{¥¥-Ö-¥ Z Õ
ª{®åo¥-¬Ø -¨?Ó³®¡{Ô¹­32;"Ñ/Ô³¥ÙÔ¬ Ô³Ý ¡ -¨
×;Ø§­V®¥-¡¬¨?¦{Ô³®¥-ÓÔ¡9§ª§­¨?Ý%Ý%¥¡{Ø§¨?¡)«Ý%Ô®NÑ/¥¬7®¥-ÔJH§«
¯7¥Ô®Ñ+¥-¬9§ª§­V®©¨?¡§Ñ)­V«
Ó³¥-Ô×;Ø+ª{¡{«Û§¥-ÔÞØ{ÕØ{¥-¡»Ô×;Ø/®¥-¡%Ñ+Ô­V¯+ª{®Ô¥-¬¥-¡%Ùw¥¬;Ñ/¥-¡ ù
N9Ý ¡.-¨
×;Ø§­V®¥-¡5¬¨?¦)Ô®¥ÓÞÙw¥-¬©Ñ/¥-¡¼ª)¡§­V¥-¬¥8µ¬«¥-Û{¡{Ô¹­­C¥½Ô¡MÝ{Õ
¬Ý Ñ/¥-¬Ø{Ô¥¬Ñ/Ô­C¯/ª{®Ô¥-¬®¥-¡ÜÛ$­V¥-¬K¨?Û{Ó³¥-¡Ý%Ô®jµ /¦§¥-¬ÔÝ%¥¡/®¥-¡87¥-¬«ÓÔ¹×'Ø{¥¡ÞùN9ÝVà¥-«
¥¡§­¨T®ÖÖ-ªE!º¥×'Ø{¡+ª{¡{«¥-¡=7Õ¡+×;Ø/ÙN¥¬Ô³Õ
¡{¥-¡)¯7Õ
ÓÓ³Ô­CÔÕ
¡)¥-¡"ÙNÕÑ/¥-¬7®Õ<
¦§¨T¬;¨TÝ%¥-®¥¬½Û§¥-¯¨?¡{¡+®Ô­C®ÞÔ­C®½¥-Ô³¡{¥«
¥-¡§¨Tª{¥¥	 +¦¥¬ÔÝ@¥-¡$®¥-Ó³Ó¥¾°#¡)«7¨?Û§¥²Ñ/¥T­57®Õ<
¦§¨T¬;¨?Ý@¥-®¥-¬©­%¡{Ô×;Ø/®Ý-Õ«
ÓÔ¹×'Ø ù[7®©¨?®®;Ñ/¥T­­V¥-¡­7¥-¬;­Cª§×'Ø+®Ý¨?¡SÑ/Ô¥¥	 +¦¥¬ÔÝ@¥-¡/®¥-Ó|Ó¥-¡µ¬¥-Ô³«
¡{Ô¹­­C¥½Ñ+ª{¬;×;Ø¥-Ô¡{¥±°#¡Â¨?Ó?ß)­V¥ 7Õ
¡ ­V®Õ<¦§¨?¬©¨?Ý%¥-®¥-¬;¨TÛ{Ø"-¨T¡{«
Ô³«
¥-¡´ÜÛ$­V¥-¬K¨?Û{Ó³¥-¡ ¡Â¨
×;Ø«7®Õ<
¦§¨T¬;¨?Ý@¥-®¥-¬ Z Õ+Ñ/¥-¬ 9§¥¡/®¬;¨?Ó³Ô®>-¨?®;­CÛ§¥-¬¥-Ô¹×'Ø)¥-¡sÖ-ªÄ­C¥-Ó¥¯/®Ô¥-¬¥-¡Þùo»#Ô³¥T­V¥Ø¬Õ
Ö¥TÑ/ª{¬Ô¹­V®ÙÔ×;Ø+®Ô«D/ÙN¥-ÔÓ Ñ/Ô¥&Ý0Óª$<Õ
Û§­C¥-¬7¨?Û)Ó¥-¡ Ö-ª{Ý q¥-Ô³Ó0­V®©¨?¬¯7Õ
ÝV7®Õ<¦§¨?¬©¨?Ý%¥-®¥-¬
î Í ß Í ¾g¿  Ç¿Wö í  Â?¿3Ä ¿W¾rÄ¿WöÈ°ÉDð%¿3öc¾rñÄ¿3ÄÆñÂrÂJ¾ïÇA¾rñÄ ò 
0ò 90ò 180 270 360 
Φ  [deg.]!0.80
0.85
0.90
0.95
1.00
1.05
1.10
1.15
1.20
1.25
1.30
dN
/d
Φ
"   [a.u.]
°#Û{Û)ÔÓÑ+ª{¡{« Þ)ùG ½  A¾rú8ÃÀ í Â¿æª¾rÄÆR¿ÁÂ$#,¿WöÁÀL¿W¾?ÂJÃFÄÅ&%c¿W¾=È°ÉDð%¿3ö_÷°ÃFÄÆÀrÇAö í ÷°¾rø¾?À ëí À ê ëÃ0öI¿W¾rÄ¿Ç¿Wú8¾Q¿3Ä0ÀCö í Â?¿  Ã('  Ã%¢¿ í ÆÀ ¾rñÄ%c¿3¾qñ ¤ ¿¾rÄÇAÉDÃ*¿3Ä¿WögÅR¾g¿ Í
Ñ/¥-¬ !¥T¨?¯+®Ô³Õ
¡¾¨TÛ{Ø"-¨?¡)«
¥-¡ÞùÔ@¨?¡¾ª{¡+®¥-¬©­×;Ø{¥-ÔÑ+¥-®Ñ{¨TÛ¥ÔÖÙÔ­×;Ø{¥-¡¾­C¥-Ø{¬Ö-¥-¡+®¬©¨?Ó³¥-¡­V¥-Ý%Ô ZÖ-¥-¡+®¬©¨?Ó³¥-¡%ª{¡§Ñ¼¦§¥-¬Ô¦{Ø.-¨?¬¥¡!¥T¨T¯/®ÔÕ
¡)¥-¡Þù]µo­º«ÔÛ{®Ö-ÙN¥-Ô\ÜÛ§­C¥-¬7¨?Û)Ó¥-¡Ñ/Ô³¥½­C¥-Ø{¬¥-¡)«hÝ%Ô³®Ñ/¥-Ý 7®Õ<¦§¨?¬©¨?Ý%¥-®¥-¬jÑ/¥-¬T!º¥T¨T¯/®ÔÕ¡Ö-ª§­¨TÝ%Ý%¥-¡)Ø"-¨?¡{«¥-¡%ª{¡ÂÑ­VÕTÙwÕØ{Ó¥	 +¦§¥-¬Ô³Ý%¥-¡+®¥-Ó|Ó¨?Ó¹­¨?ªÂ×'Ø®Ø{¥Õ
¬¥®Ô­×'ØæÓ³¥-Ô×;Ø+®hÖ-ª ¥-¬Ý%Ô³®®¥-Ó¡È­VÔ³¡§Ñ"ùµo­%Ø§¨?¡§Ñ+¥-Ó®£­VÔ×;Øæª{Ý Ñ/Ô³¥ ÜÛ§­C¥-¬7¨TÛ{Ó¥-¡ý) Ü+* ª{¡ÂÑhÑ/Ô³¥@¼ª{Ó®Ô¦{Ó³ÔÖ-Ô³®-¨T®\«¥-Ó¨Ñ/¥-¡{¥-¬¯q¥-Ô³Ó×;Ø{¥-¡Þù-,"¥-®Ö-®¥-¬¥ÙÔ¬©Ñ¨?ª§×;Ø%Ñ+ª{¬;×;Øâ&/.10Õ+Ñ/¥-¬1¨?ª§×;ØÑ/ª{¬©×'ØOâU ¨TÛ{«
¥¯"-ª{¬Ö-®-ù ý) Ü+*´Ô¹­V®Ñ/¥cH§¡{Ô³¥-¬®[-ª{Û§¥-¬oÑ)¨
­påo¥-¬Ø"-¨?Ó³®¡{Ô¹­.7Õ¡®¬;¨T¡§­:7¥-¬©­¨?Ó³¥-¬wÖª{¬ÓÕ¡{«
Ô³®ª§Ñ/Ô³¡§¨?Ó³¥-¡¯/Ô³¡{¥-®Ô­×;Ø{¥-¡µ¡{¥-¬«
Ô¥«¥-Ý-¨,<
ý) Ü+* ½ Ë 2 ç ä ý
 ä 3ý  ä 4576	8:9; ¡ 1gÞ)ù ' 2
ª{¡§Ñ ­V®¥-ÓÓ³®w¥-Ô³¡¼¨T¡§Ñ/¥-¬¥T­h@¨,<Ú3-ª{¬jÑ{¨
­°#Û§­C®Õ¦{¦§¥-¡Ñ/¥¬@¨?®¥¬Ô¥yÑ{¨?¬ùN9¡5àÓ«{ù1Þ{ù ' 2NÙÔ¬;Ñ-ª{Û§¥-¬@Ñ/Ô¥EÞ¥-ÔÓ¹×'Ø)¥-¡µÝ@Ô®½¦§Õ ­VÔ®Ô?7¥-¬!¨?¦)ÔÑ/Ô³®-¨?®@­Vª)Ý%Ý%Ô¥¬®ù0°#Û{ÛÞù"Þ{ù  «
Ô³Û{®@Ñ/Ô¥T­C¥Û¥ÔÑ/¥-¡ÜÛ§­V¥¬7¨?Û{Ó³¥-¡¾¨?Ó¹­Ý{ª{¡{¯+®Ô³Õ
¡Ñ+¥T­U7®Õ<
¦Â¨?¬;¨TÝ%¥-®¥-¬;­  ¨?ª§­¥-Ô¡{¥¬!¥T×;Ø{¡/ª)¡{«%ÙÔ¥Ñ/¥-¬-ù]@¨T¡¥-¬¯7¥-¡{¡+®¥-Ô¡)¥­V®;¨T¬¯7¥j°#Û{Ø"-¨T¡{«
Ô³«
¯7¥-Ô³®P7Õ
Ýü ®Õ<¦§¨?¬©¨?Ý%¥®¥-¬A
ÙwÕÛ¥Ô ý) Ü+*À­C¥-Ø{¬o¥-Ý%¦0HÂ¡§Ñ0ÓÔ¹×'Ø¨Tª/ÚÞÖ¥-¡/®¬;¨TÓ¥ª{¡§Ñâ&/.10s­V¥-Ø{¬o¥-Ý@¦0H§¡§Ñ/Ó³Ô×;Ø±¨?ª/Ú ¦¥¬Ô¦)Ø"-¨?¬¥!¥T¨?¯+®Ô³Õ
¡{¥¡hÔ¹­V®-ù » ¨?Ø{¥¬ÙÔ¬©ÑhÑ+Ô¥&à#¬>-Õ<¥ ý) Ü+*ÀÖ-ª{¬o¥	 +¦§¥-¬Ô³Ý%¥-¡+®¥-Ó|Ó³¥-¡87¥-Ó¥¯/®ÔÕ
¡­C¥-Ø{¬oÖ-¥-¡+®¬©¨?Ó³¥-¬Xµ¬¥-Ô³«
¡{Ô¹­­C¥Ø{¥-¬7¨?¡)«
¥-Ö-Õ«
¥-¡"Ù -¨?Ø{¬¥-¡§Ñ5â&/.10æÖ-ª{¬&¬ Ó¨­­CÔïH§Ö-Ô³¥-¬ª)¡{«h¦§¥-¬Ô¦{Ø.-¨?¬¥¬¬ Õ
Ó³ÓÔ¹­VÔÕ¡{¥-¡Û§¥7Õ
¬Ö-ª{«®ÙÔ¬©Ñ"ùN»#Ô¥T­C¥5@¼¥-®Ø{Õ+Ñ/¥-¡æÖª{¬Y9§¥¡/®¬;¨?Ó³Ô®>-¨?®;­CÛ§¥T­V®ÔÝ%Ýª{¡)«¼Ùw¥¬;Ñ/¥-¡ÈÔÝ ¡"-¨×'Ø§­C®¥-¡ ¬¨?¦{Ô³®¥-Ó¨?ªÂ­Ú -ª{Ø{¬ÓÔ¹×'Ø¾Ñ/Ô¹­V¯+ª{®Ô³¥-¬®AÙN¥-ÔÓ­VÔ³¥"ÙÔ³¥ÙÔ¬­C¥-Ø{¥-¡ÙN¥-¬;Ñ/¥¡Þ­V®©¨?¬¯57Õ
¡¾Ñ/¥-¬T7¥-¬ÙN¥-¡§Ñ/¥-®¥-¡9§ª§­C®;¨?¡ÂÑ{­V«Ó¥-Ô¹×'Ø+ª{¡{«¨TÛ{Ø -¨?¡)«
¥-¡Þù
G < í ÷°¾?ÀL¿ÁÂ]î Í>= Ã í ÂJ¾?À í À ¾?#,¿A@B í ö í ÆÀL¿WöW¾ïÇA¾g¿WöWÃ0ÄÅ¿3¾rÄ¿WöÈÉDð%¿WöW¾rñÄ¿WÄÆ,ñÂ?Â¾ïÇA¾rñÄÃFÄ$ø\ø¾g¿C %3Ç¿WöD# í %cÂ?¿WÄ
0ò 2E 4F 6 8 10ò
b [fm]G20
30
40
50
60
70
P
M
U
LH
0ò 2E 4F 6 8 10ò 12E
b [fm]G 0ò
0.2ò
0.4ò
0.6ò
0.8ò
1
E
R
A
T
°#Û{Û{Ô³ÓÑ/ªJI{«Þ{ù  ½È]ÀCñLK°÷ í ö í úQ¿ÁÀL¿Wö í % ëí ÄÅ¾Å,ÆR¿W¾?ÀEø0¿WöNMö ëñLK*¿3Ä â&/.10 ÃFÄ$ø ý) Ü1* ê ëÃFöO Ã(' O Ãè¢¿ í Æ>ÀC¾rñÄ¿3ÄP%c¿W¾ Þ O ¤ ¿RQTS¾rÄÇAÉDÃUKj¿WÄ¿WöÅ¾g¿ Í
V WYX Z\[^]`_ a
V bc_d_B]`ec[Z\fc] g _7h ij]lk ]`ec[^] h m n n Zo]p h q[Wrm n qtsu_B]`Zvxwyh m s
z{IR|U}	~}&}	-~UJþPR}	~ ÆñÂÂ?¿7ÆÀ ¾?#,¿WÄPXÂJÃUK*¿&¿KÆÀ:¿ }	~R}	I}	~U}:R}	I}:}J?~:-L}	~-}	I^ U:}	I-}¢¡£¤-|	¥¦}§R}A¨©}::ª|-IU0ßRI:ª«}	I}	~­¬R  }	~UI}	IJª®L-I«~ªR|U}	~?L}	~U}I\¯R°{}:}±²L}~U-}	I\¥J} ¬|U}	°Þ­}	IJ}¢¡³J~U|  ~}	I\¥LI­L}~7L}IL|U`°{®R|U}¢´1I§®L}	~|U}	Iµ}:B|U|}	~}	I&Ý}	?R}:B:o³:I¯°{~¶}	I}	Iå·}~U}	?A|1}	 µ }	~}I|²³:¤|­?J}	~I~}	ªR|I¡~«|IR¡}1IªR}¸~U}¹L|I}	?JI­}	~U }	}	I\¯¬-?}¶z{IR|U}	~LJI}	I  ~R}	Iº}	~}	|»Il}	~å·}~U:I}I}	|¼JI|}	~«½{I  }	I(Io³:IA}	I-?U}	~«¹|I(L-}	®RI-}	I>~-}¢¡³~|	¯¾²}	~  ~}	~R|	¥(ú8¾ïÆöKñ,ÇÁÆñc÷°¾ïÇAÉ]¿WÄ å+}	|}	®U}	I|UJ}	~}	I}  II}I}	I¹|:IL-}	®JI}I}	IR|LJ~U}:}	IE¬|U}	d¿»:¡²¬R  }	~UI}	IJª?IJ}	I:I 	  }	I(}	I\¯¦I}	I}	&}	~L|}	IP½{(UI||¡£L}	I  ~µ}~R}­}	~U}:R}	I}	IP¹|I(L-}	®RI-}	IPI¶ÀR}	} U:}	I\¥}Á¡--}	I}	IÂIR|U}~L(R|  }	~}II¡D³~U}IN}I}\¬+~ 	I-||-IN}I\¯oÃ~­I|U}~L(}I^I}:L}~½²~U}	|}?L|}	I{A|U|}	}I}	~U-}	|U}§Ä£Å{Æ?ÇÈLÉ Ë Ê ìÌÍ	Í	Í:Ì ÜÏÎÐ:ÑÒÓ+?-I}	I\¯¦°{}¸L}	~1ÔI}	~U-}	}	~}	?«}	-I}	|?P:c}:L|}	I¶: 	\¥\}8Ú{®R|U-}	®J}	 ?R|L}WþÕ}ª|}}	~ª-}	IEØÖ(L}I~:}:I(}	~}	I×ÔIØJ¤:¡}+:}­¨}::ª|I(U0ßRIAª§ 	×L|U(}	~}	I\¥JI}­:¤§}Ô~U-}	I®U}Ï-I×I}~U}	I«Ôpþ¦}	ªR|U}	IÙ¥  }+ ¯Ú+¯Û\}	®}I~URRª|-I\¥}	}	IØ¤-|  }	~}	I\¯z{`}	I}I­ 	}	~ ³L}	I8å7}	~}?|B}	 R}	~U}	IR|U}	$}¢I°+:|U}	I ­}	~U ³-?}	I\¥	 ³(LL}IR}}:IIJ}	II§¬R  }	~UI}	IJ}	 }	~§}¢IR|U}IÜ}¸|}	|  }	~}	I\¯°+ } ³~}	IIR|U}	~:I}	~}	yR}A}	~ ³ªJL?R|U$IJ«}	~}	I-}:U~ ³IªR|U}	I¶°²}	|U}	ªR|U-~:ª 	}|:I ¥o}¬}	}	ªR|U-I×}:+¬|U-¤:~A}	|U}	~}	~U}	®J}:}	~²Ó+®L-II-×}  ®U}	IPÓ+~U|U}	~}	IÙ¥  ¯°{}:L}§À}	|R}	IP}	IÝ³|U}	IÞ}	~IJ+I¡-~U«:|U-I}	Ix³}	~}Ý~:}I|}	~U|}	$IßÔÖI( 	|I(}:"Ø~U- 	}:U}:¢¥:J{°{}|U}	ªR|U-~U}	IR¡°Ý~-}	IR|U}o}	à(I®1LIÕ¯:°{}:L}I¡~«|-I¼®L|²á¨²J}	I×}	~ Ì ´âÛÝ}	?}	I×Û\~I(L~|U|UJ}	~}§R¡~UJIP}	~¡}	}	I}	Iå+}	|}	®U}	Iª-~U~}	?:|UI}	I}	}	IR|U?I®R|o~U(I}I\¯R½{?B}I­}cþ¦}	ªR|U}:på7}	~L¡£:
ã ¿ < í ÷°¾?ÀL¿ÁÂdä Í < ñÂÂ?¿7ÆÀ ¾?#,¿­XÂJÃUK*¿&¿7ÆÀL¿Ã0ÄDøYø¾g¿+åÔÃÇWÀ í Ä$ø,ÇKÅÂ?¿W¾rÉDÃ0ÄÅ~U}	I¶ 	~µ}:U~U}IJIÝ~:}I|}	Iæ¨²}I¶}	~Û\~:IL~|U|}	~}(|L®Ù}:RJÓ+ç}¸L 	}	IJ 	R}	{}|J}~U|	¥-¼}	~ 	~EÝ~:}I|~URJª|IlIJ}	 }	I(}	|  ~Õ¯J°{}¸  ~»Ë   }	|}	I½²UI|U|7}:U~U}	}	I\¯R°{}°{}	|}	ª|~ªR 	}	|I  ~è}|U}}?L|d-~§Ü}~-³ª?|-|	¥::¤­}|U}	-~U}	|?}I§ÔÖ~}	JI?L}²|d}	I}	 RÜ}~UA}	I|}	$}	Ié½{ªR 	}	|I ¢¡JIª|-I}	I¶}¢¡£:|U}|  }~}	IÙ¯°{}:  ~^y~||U}	IÂ½²UI|U|²Io³}~+}	~Uê³|}	~U|¯°{}:  }	|U}	~}	I  ~R~U|1}	~Uê³|}	~U|¥  }­}	~1}	 }	~}I|}¢ÙI?R|~U}	ªR|}¤:~U}¬|¤-~}	|}	~}	I}:Ý³|U |  ~¦¯I×}	I  }	|U}	~}	I«½{(UI||U}	I  }	~}I«IJII}	~U}Ô~U-}	I®U}µ¡³J~}	~}:}	IJ}ÝB¤-}	~U-:}	I«|}	I×Ô }	~U}	IR|U}	I}	~®J}	I\¯:z{I}	~U}²½²Iß}  ~è }	-}	I\¥-¤ Ú{®R|U-}	®-}  ?UR|}cþ¦}	ªR|U}}«±²L}~U-}	I  }:}	I|®P}	}	IØL}	I¶IP¡D³~}	I}A}:L|­IJ}~è¹(L|:I}	?JI  ®R|U­LIÕ¯
ëì	í î ïðuð{ñÂð+òó7ï	ô§ð&õ ðÏö÷PøÝðÏùúûïü7òýPþ×ÿ ýPþ   ï	ðüÿ­ðø\ódðÏù:ù:ýPþ×ÿ­ðÏþ
°{}²}	~7(L}D¡D³~U|}	I«Û\~:IL~|U~}:JIIJ}	I«IR|U}	~U}	®}	I­?R~R}ÞÙ}	~Lª-®~}	IÂI}	ªR|U~}	}	IÂ¬}	L|}	I}	~}»	+®´RÛ\}	~P¯oÔÖIR|~U}¸}I}	I °{®Lª(ULI}I Ó|U}	 Ì JI|}	~J}	I  ~}	~»¬ç}	|U}	IJ}	~U-}	I\¥Ù}«:¡²ª~Lª-U}	IA°+·´R¨}:IRI}I­}	~}	I\¯Ã~7IR|U}	~L}	I§°1·´R¨}:JIIJ}	I\¥ç}²:¡d½{~U}	|U}	I-IÏ|}	~o¾+-~oIÀP$Ø}	|
 ¿ Ì Ä} 	}	?RI°+¾+À^ÒI(Ï®}ç¥	}:¡(½{~U}	|U}	II}	|­:¯
 ¿¿  Ä°+·Ò1}	~UJ}	I\¯·¹J	7}	~}?PI|}	~}	I  ~o³:IA}	I-?U}¬ç}	|U}	IJ}	~U-}	I\¥¦I   :~­:­}	~I?|I}:~}	I\¥IJ~­®R|U}::o³:I}	I:}:ª-¸´âÛ}	~}AÄ+,\¿Ò
 ¿  I(^:+}	~µ?|}¢´AIA?Ý³I-}I:~A}	|U~?L}	~UJIIxÛR}	+}	|A£¯
 ¿R¥  ¥}P|§°+°+¾c}	 	}?I}	|  ~Õ¯½²I}	~}	~}	|IR|U}	~L}	I  ~²}	I×ÔIØ(¤­I{®R|U-}	®U}  ®|L}cþ¦}	ªR|U}I§¡dJ?o³:I}¬}	L|}	I}	~}I\¥  }²ËÓ:|}	¦¿®LªR|U}	~U|¯¨©}¸IRI-}	I\¥IA}	IJ}	IR}{?|}	?}  ®R|}cþ¦}	ªR|U}§}:+ª-}	I}	I~«+}	~-³ªJL®R|U|  J~}	IÙ¥  }	~R}	I^}I|L~}	J}	I­½{JI||¯ Ì A|d,! ½ -}	ª}	II }	?I}	|#":L-?}¥I§}	I}	IA}	~ÖêA?~:`??|U~ I-}	IA}	I+®L|\IIJ~}7ª-:}°{?R|U}}	~ ³ªJL®R|U|  ~¦¥  }	~}	I}	}	-}	I ³}	~1| ,\°{½ }	 	}?I}	|¯ÔI|L~}:}	I«LIR}­¨}:IRI}IP~éÓ ³~U 	} }1°+%ÿ¸,! ½¥°+%ÿ¸,\°{½¥â(  ¯}	 	}	®IJ}	|Ä }	$+,\¿Ï®L|}²z²I|}	~}?IJ+I?R|I|  }	I  }	-}	I×}	~¡}	}	I}I«®UJ ³I--ª}	|DÒ¯IÃÛ\~I(L~|U~U}¸IRI-}	IÃ|U~||» ¬|U-¤|}	~U ¤-}	~} R}	~I´âÀ}: %©´J¬|U-¤
& J}	~IJ|U|§:¡¥}~»|§}	 «:Io³~|U}	²}	~«¬}	(L|U}I}	~U-}«}	~I}I?|
'  ¥IJ}	~I}I°+·´âÀR}	}	IÞ¶ 	³:I?^®L|¯B½²I}	~}	~}	|{»J¤}	~IÞ}	Io³:I}I®U}	I«ÀRR}	}	I»¡³~²}I¨}::|U}¦}	~+¬}|U}	I}~U}­Ä1,\¿I«°+°+¾ÏÒI(}:}	):R}	~U?²}:L|§|  }	~R}	I\¯:z{ R}	I7}	~U-}	®+   ?U}	I}I}	~U}	}	I}IÂÀR}	}	IIJ?|  }	|U}	~ 	ªA 	}	~}¢IÙ¥  }	~}	II }	IÂ¨}:IJI}	IT}:}	~½{~U}	|§L|}	|­}~­}?}}	J~U®U}*%©´çÃ~ªIJ & }	~UI|U|}	IR| 	|	¥I(N   ~}  }	|}	~U~}	|}	|U}}I}	~U-}::o³:I}d~:}	|~U?}	~II 7IJIP}	|²:¯+
 Ì#, ¥}
ä.-0/1-ö324ú6587.9:5<;=7?>A@CBAB ã 
}	I}*~}|U~U®L}	~UIJ}¸©¡~U}	}	ID%©´çÃ~ªIJ & }	~UI|U|²:~L|}	|	¯\I¡}	~I^®L|}½{  ~ªIJÏ}I}	~7¬}	L|ªI?|U}	I  }	~AªR~Uª®U}	IÀRR}	}IR»IJ?|dU}	¤-}	I+IR|U}	~L|¥	I­o³|}	~U}	I§½²~U}	|}	I-~U}	:|}	I\¯-z{IL}~U}z²I|}	~RI-}	I 	}	}	IAR¡½{IR|  ~|U}	I«:¡¡-}I}	I~U-}	 L|U}JI}	IFEÃ}A}	~Uo³:| L?Rª-~U$}	~U|}­ÀP:|U}	~}I{?R|U}	?-}  ?UR|L||-I}	IPI¬R  }	~UI}I~U}::ª|-I}	I\¥RÕ¯ \¯I  }	?}	rÀP¤×³:¤}~UIP?×}²?|}?}  ®U|L}cþ¦}	ªR|U}§:¡²}§¨©}¸ªR|U-IUGI:ªH§°1 	Þ}I|R}	~·}~U}	?«   ?J}	I¶,! ½ JI,\°²½¨©}¸IRI-}	I\¥  -}	Õ}	~L¡³J~·A}	?|7}µ°+¾+À¼´RÔ~}	IJ?U}+:?}	®L}	RÜ}I³|U | }~}	IÙ¯I  }  }	|dL|}	}	I­R}ª-Ià-~:|U-IU:o³:I}	I«À|U|}	 ¡}	®}	~\}	I}~}:?|U?J}I ³}	~UJI»¡³~1I®L-|U~U-}¬||IJ}	IIt¬â  }	~-I}	I~}:ªR|UI}	I×:~	¥I«ª\³-II}	Ié}~L}§} ¨©}¸ªR|U-IUGI:ªA 	}	~³L}:U~U}}	IJH°+: 	Þ}	IR|1}	~%7}	~}?¼   U}	Iµ}	~o,\°²½TJI,! ½K ³}	~I|¦}	IÔ }	~}	IR|U}I\¯¾{}	~U}	  ~L?+ 	}}I\¥×I}	~U},! ½)­³J}	~UIJ»IR«}	~U}:L}	~IçL}:o³~¡|U»®L|	¯Ô7+J|+}	IJ}§¨©}	}AªR~Uª®U}	~I(t ³I-}	I--?}~+Ó+}	~IR}	}¥R}­IÓ+}	~UIJ«|}	~U}·JI»Ó+}	~IL|~UªR|UJ~U~U}¸IRI-}	I§IJ}  }	I}	|  ~}	I\¯ç°+ 	§} ³~|U}	IA}°{~´R~UJ}:ªRI}	~dÛ}	-~U}¥}²L+}	|}	®}I~U-} ÷M2ö32ú65N9:5WöPOAö858; ¡ÙªR~UçLª-®U}	~1L®{}	:I}	|	¯¦½{}	~I}	 R?|U}	~U}IJ}	}	~U}¸}	I}, ³çLIJLA}	|U-}	IÙ¥  }	?} 	uÛ\}	o|~ªIR|U}~U}:®J}+Ô~U-}	I®U}­}D¡}	~UI\¯JÛÝ~| §¡  }	I}	~z{IR|U}	~LRI}I\¥IÜ}¸LI(}	~U}1I«}~Û ³I}~L´1Q²~}R
 ¿¿  ¥}	}	IA}+~I}	IJ}	I§°{?ª~}	:I 	}	I«Ä}	~U-}	®}Ö 	A½{Ù¯ Ì ¯SÒoI§}	I§Ô~U-}	I®UL}I­IR§I-}	ªR³~|	¯IL:¡}	~UI­®L|}¸ÝI|}	~U}:U:I|¥}}	~U}¸}	I}	IÀ}	|R}	I­JI|}	~U}	II(}	~oI|o}	Ô }	~}I| ¼}~U}	?}	IÙ¯7I«Ý³I-}	I--?}~{¬}	|U}+I|}	~U}¸UU:I|7®L|²}+I}	}
:~A}	|U~?L}	~UJI»-I¶ÛR}	B}|£¯¥ 	«:}§}­Ó+}	~UI(L|U~ªR|U~}	~+-|}:U~U}}	I«ª-IIT
 ¿  ¯J°{}¬ç}	|U}	IJ}	~U-}	IA}¸L}	~ Óµ}~UIRR}	}²¡Ö¾{R?R|U}:|U(|UI}I» 	}	 R|U~}	~}	I«?L|²?}	~?§I?||U~R?£¥I(¼ 	«}	I}	~²Ó+³:~UIA}:L}	~U~-}­}	I}	I(×IL}~U}­z²I|}	~RI-}	IVEWQ{|²}:­³JÜ}~U:|+}	I}}cþ¦}	ªR|U}µÛ}	~}¥R}­Ó+}	~I«:|U}	~}¥:Ó+}	~IL|~UªR|U~¥G{ªR}	-I´RÓ+}	~I´I§Ó+}	~UIR´RÓ+}	~UIR´¬|¸³¤} Ä  }}¸ÖJ}	~7R}	~XÜ:?|¢ÒVY ;rúZ\[]9^2\7 Ü}¸U~U}	}	Iª:II6HÓ:II«:I?+}	~U}:R}	I}Q{}}	|}7}	~dÓ+}	~UIJ.RLª­|o}	I}	~ 5_;=7a`#;]4.587 IRªR}::~U}	I¹(L|:I}?IJÏ}:J~U}	Ü}I?H+°1 	  }	~}	IA}}	~U}:R}	I}	I×^}:}	  ~UªRI}IP|¬R  }	~UI}	IJ}	 }	~§}	IR|U}DI}	~®J}	I\¥I-}	rL}(-~U}~U-II«Ó+}	~I«:|U}	~}I§}	I?}	IAÓµ}~UI}	IAI|}	~|  ~}	I\¯z{&}I} 	}~U³-U}µêIR|U}~U~}	|:|U-I×}	~²Ô~U-}	I®UL}}	~U }	}	I» ªÙ³II}I\¥Þ³L}	I«I¬R  }	~UI}IL|¸³¤}I¼I(|-³J~U®b{?|}	?U-}  ?|}cþ¦}	ªR|U}}	~-³(ªJL®R|U|  }	~}	I\¯
ëìdc ×üÿ6e ðÏþ§ódð ï:þ fhgjiki
°+-l7}	~L¡£:~U}IÃ 	~«Ô~U }	JI-Im(~-}	IR|U}	I>:¬R  }~U-I}	I~}:IJI}	I L}	~U|§:¡}y}IIIR|U}IÃÓ+:}: 	}	I 	AR}	
 ã Ì ¯d°{}×}	}«}:|U}	R|§~I\¥~}	IR|U}~U|U} I-}	I 	­}	IJ}	~U}	~U}	IÙ¥}|oR}	~7~U-}	}Ü}I}	I Ì £Û\}	®}I}	I~
ã  < 2onp;P9q5d[dä.- < r [s[P53tu9^;?#5­[0ZUKI553tu9q5*Z.7Mvlv\;w5+åxZ Y 9^2\71v Y 4y[P5_;=zd{MZ.7y4
0
|
1} 2~ 3 4 5 6 7 810
−3
10
−2
10
−1
10
0
10
1
10
2
10
3
dN
 / 
dZ
1} 2~ 3 4 5 6 7 8
fragment charge Z
1} 2~ 3 4 5 6 7 8 9
DBHM/LCA

NL2

FOPI

250 A.MeV
~
400 A.MeV

600 A.MeV

½{?M , ¯ Ì E* 5_4y[P5_;=zd{v.58l;=h
r
2y[P5 Y `u5_7a`#
r
v.5d[s[58o;P99:5N[]9:5872\v\Z.7y4 Y# 5_d9:5_;P[Z.7.
4.5_7;P9Xv.5_75_7.9 Y np85z8{W5_7Mv.5_7¼<2y9q5_76du ¡.¢£LOV¤ZG¥`u5_7.9^32y[s5A¦Z1§I¦Zb
r
[s[0; Y ;
r
7¨5_7
© 5_;/Rä.¢Dª[0;=7at Y«  X¬J¢\¢ª^;P99:5 « Z.71v­\¢\¢6¦<-]®¯5  ª^d5z8{G9 Y« -;w5  58 Y z8{M;w5v.587¨5_7¯9°{W5
r
d5d9^;P
Y z8{W5_7?<Z.  5_7 Y 9:5N[P[P5_7²±pz8{M³5_o;
r
7W5_7185zd{M71Z.7´4.5_7¯;=76%@XµA®·¶1¸!¦¹ª^v\Z.z8{´4.53`
r
4.587 « ZG71v
º x/»ª0npZG7atu9^;w5_89 « v\2\¼-+@%5_; ¿ , Ê Z.71v  ÊÊ ¦<-]®¯5  ³LZG3v.5½`#ZGå5_7.9^32y[0;P9 ¤2y9 Y © 5 Y 9;=ZG7y4v\;w5* © Y 5_  2 © [s5 Å<¾%¿%À Z.7Mv © 58;  ÊÊ ¦®¯5  v\;w5ÁÂ 1Ã ±F5d[P53tu9^; r 7v\Z.z8{´4.5PO ¤Zy{Md9Äª Y ;w5{W5Z.7G9:5_7 « -
7}	~U|}	1«ªy?|U}R|­PÕ¯7Ôs}«½A ¸yÅ{ªR}	´}  ~R}	?-Â:?~:}R|7Ü}|U~-R|U}|	¥  }1×}:L}L  \j±²~U|L®«áJ?~J Ü}#(~U|LsÕ¥RÕ¯ Ù¯y?R|  }	|U}	~Ö?}	s}²ÔL|¡}	~3R1<¾AÆ   ¯GÇÆy}	s(}	~}R|L¡}~3R|}	}Ù¯°{}:  }	|U}	~}  ~PJ}-}Ù¥:¤R}§R¡R}:}½È¶}	?}}R||(}}D~A}|}ª}	PJ}	~U}	ÔLR 	L|JLÈ^}:}	  ~UªR1­1R|U}	~}	}­M«L§} °{}	|U}ª|~}~U~U}?}\¯  }  }	|²}¸L}:A7}	~¡£~}PGª-?×}	~}:R|L¡}~U|U|²?|	¥o³-|´¶}	æÀ}¸:
?»(}	~X~:}R|:|Uy§Ù¯¹~Us 	  ³~}1«§}+G.:?J}ÔL|  ®ªR1JyPo³-}	~}Ó+-~U~U}?|´}P}o³-|U-}\¥\R}A(}¸R¶u¨²A}P}~ÛÝ~~U||U}~U}²®R|»}#||U}xLP(Õ¯°²}Ý³}	~}>Ó+~~U}	®|Uy}#  ~Uª}#ÃR¡­R} Ì ´RÛ\}	®J}´
7}	~U|}	1¶®6oªR|U:|Uy}Ù¥7}«P |U}~UR.G:?¶P|:}º¹|:³u}x}
~-}R|U?M­:Lê³L}#\¥ÕR}M¶~×1À|U|}	 ¡}?­~u}|U~U}	}  ~Õ¯}	~§~:ª|?}#Â°{~¡³J~U1Jy Û\~(L~|U~U}¸1R1-}>Ls²(}:R}	~%R}	~?U}CBªR|U(|Uy}#^-~Uu}ÃÄ£L}	}A½{U1|U|<¯Ú¿âÒ¥LRJ¤P}:}	~ 	~
~-}R|U}	~U1JªA»|¯\°{}¸è®L|A}Q²~U1(?:}PR}:»Ó+ç}¸L 	}J 	R}	?D¥BJ¤Â:¡}ÔLJ}§}:+¬|U-¤}:²-}  }#}	|  ~Õ¯Ô7©-|}	}~U}}ÉRÜ}~UA}|}	$}²¾{s  }	L}×	¡D³~	¥¤Þ}²~A}|}R~Â}	P}#Ó+´}:|Uy~U- 	}:è}	~L|  ³~} }	~ÔLÉuLy-L}}R||U}	J}Ê
 ã ¿  ¯{¬-|U}¶}:» 	|~U}oË¦}Ù¥LxL|U}}#>}¶½AMA}}:­Ó+:}: 	} R}	?+}	PJ}»-|U}­³:}	~UM¶~¯7Ô7è-|(}:RNª}P}§ 	}	~³-UL}½{Ý³|U 1é³}	~²}#«Ô?L´L }	|1ªR|}	~~A}|}¥ 	«:¦}	~7}	~U-}	®
ä.-0/1-F324\6587.9:5<;=7?>A@CBAB ã ,
2
Ì
7
Í
12
Ì
17
Í
22
Ì
Massenzahl AÎ  f
R
Ï
0 = 3.5 fm
R
Ï
0 = 4.5 fm
2
Ì
7
Í
12
Ì
17
Í
22
Ì
Massenzahl AÎ  f
10
−3
10
−2
10
−1
10
0
10
1
10
2
N
Ð
K
Ñ
0 = 1 fm
−1
K
Ñ
0 = 1.6 fm
−1
½{J?R1 , ¯Ú¿.E ®Ò2 YdY 5_7  5_d9q5_;P[0ZG7y4.5_7 
r
7NF32465_7.9q5_7lO ¤Z. ¿%ÓRÔm¿%Ó   Å²Æ?Ç ÈÉÖÕ× ÊÊÂ Ð:Ñ  pØ ÕmÙpÚ -+ª
r
© 5_7 «l 2\o;=2y9^;
r
7*v.5 Y 
r
2y[P5 Y `u5_7a`qnM2\2\65d9:58 YÇÛÆ © 5_;¼Ou5 Y 9s4.53{M2y[Ü9:5_7W5_
¾AÆÕÊ.Ý , ÙpÚ²Þ ª^ZG7.9:587 « 2\_;=2y9;
r
7¯v.5 Y 
r
2y[P5 Y `u587a`qnM2\32\65d9q5_ Y¾AÆ © 5_;¨Ou5 Y 9s4.53{M2y[Ü9:5_7W5_
ÇÆAÕ Ì Ý]?ÙpÚàßaá -
yAL||?L|?}#À|U$¡~-}R|:|U´LAR}	$}|dÔLÉ}	~}#|}ª}	s}»¡£-U}} ³z{}	~U}P|UA1§} 	}	-|+:|R
â¼ã  ¯\ÔP¶¶³-?}	~%Q²~1t¡³~}:L}§°²?LªR~U} }:L|}	R|+:~Us\¥ÕJ¤«?P¶¬R  }	~Uy}Jª?yJ}R}­ÀP:|U}	~}R?R|&|}	~U®U}?Q²}	®J}  ®R|B}¢à$}	|jQ{}}| Ï «}«½1J}AL|:|U®L|U®U}	~À}	}Ä
 ã   ¯¬â  }	~´}~}:M1J}`¨²A}­}~7L-¯1ä²R|U}J}	ªJ?~.GªÄ:ä1ÀP°Ê
 ã   Ò¥}²}+}|U}?UJ}ª-~U~}	?:|U´}P­}P}	Ê?R|U~U}?|R?|U?U}<B-|U}|U®PT(-~U yÂ¿	´RÛ\}	®J}åÈ¶}:L}  ~ªM}¶}R|U:|}\¥\}¢¡}	~U|}P}	}¡£:®Ïª}	
}  }:L}R|U?}½{o³uª}	|+R}	~¨}:ªR|Uy..(ªÕ¥sL}:y}~U}§}:²ª}	ªR|U}#
BU}:¢¥-j~:}#||Uy~U- 	}	¤J¯°+-­Óµç}:L 	}# 	R}o}|o³|   }	:~:}	|U}~½¾Æ   ¯xÇÛÆ:¯VÈÃ~}:L|A}P}	L}T:~A}	|U}	~A~>}	s}¶½A-U1Ãuº}#É}	~}R|U}}	ª-u1|}lÀPU}§   ¯
æ\R1}	~U|}	1-}
]âuãR¥ ã Ê  ¯°{}¸L}1½A-ULM~U- 	}:~  ~R}©¡³~V(}:R}+¹L|}	?R1MÛ(}:R}ÔsUJ¤}}~U}L}~|1~-}¢¡D³~|	¯°{}Ó+ç}¸L 	}J 	~}|U}~  ~}#­:Ü}}~~|B}:|U»|¥:¤+}À| 	|:³|Ù}	~\}	?|}(~-}R|U}|
çéèèA|7J}	~%Q²}Jª}|~}	~R 	}	~U|  }	~}ª´1|}\¯J°{}:®L|  ?|¥R}#1}+À|U 	|¸³|o}	®}J}	~ÛÝ}	?}\¥-} 	~{¬ç|U¤-~}|U}	~Ü}¸L|U­1²}	~  }R}	| ~NÄ£L}	}­1R|U}¦Ò¥  ~P  }:L}#|?}×J~}­}	®R|U}#²~A}|}§(~:ª|}	~U®L}	~U|¯B½²\¯ , ¯ Ì  	}	|­R}:}:½AJL1çL}	~¡£~}}	U^ÔL}~U}\¯dê(L}¸U§|®L|}:L}²½AJL1çL~R}	 	J~¡D³~7}	®R|U}X~:}R|U} 	}	~³-UL¯°²}²~U(}#}A½{ }?1J}+¡³~-~U-¤}È¶}	~U|}y?çTLsÏ¡D³~7}  }	|U}	~}½A:PJL}71R}:}	|}  }	}J~U}:}	~P-}ÂÔPØ(U}:­¡±²}	~U-:}Ù¯°{}«½A-U1P}¢¡}	~|µ¡³J~­}«Ó+}:L 	}J 	~}|U}	~+È^}~U|U}²y·¾AÆëÏ¡ 1(6ÇÆAë Ì Ý'<ÙJÚ²ßGáP ³z{}	~}	P|U1J{|³M®}#P½A:PJL}¶u}	~}	~½Q²~UJ}
 ã   ¯Õ°+-  ?|} Ô~U}1?+}	7R}	~½A(LLM~U- 	}:~?|R}²L|~ª}+½{Jo³--ª}	|7R}	~X(~-}R|U}	~|U}	 M}yA}	~LÈÞJ
ã  <2onp;P9q5d[dä.-å
r
[s[P53tu9^;  5­[0Z3ìI553tu9q5*Z.7Mvlv\;w5+åxZ Y 9^2\71v Y 4y[P5_;=zd{MZ.7y4
−0.4í −0.2í 0í 0.2 0.4
rapidity Yî cm
−200
−100
0í
100
200
ï
<
k x
>
 [M
eV
]
−0.4í −0.2í 0í 0.2 0.4
rapidity Yî cm
0
0.5
1
2
D
N
/D
Y
 
ð
½{?M , ¯Ü.E!º
r
_;w5_89q5>2onp;=v\;P9 ¤2y9 Y# 5889q5_;P[0ZG7y4Kª
r
© 5_7 « Z.71v²9^32\7 Y# 5_ Y 2y[P5_Ï[0Z3ìÅnp
rF324\65_7G9Ûª^ZG7.9q5_7 «T
r
7¯[P58;=z8{G9:587TF324\6587.9:587éª ¿ñbÕË¿« O ¤Z.*v\;w5½>52tu9;
r
7 ¿%Ó6Ô¿Ó  Å{Æ?ÇÈLÉhÕh ÊÊ Â Ð:Ñ  Ø ÕòTÙJÚ ;=7K¦ © { ¤2\7y4\;]4t5_;P9  r 7v.5_7» r 2y[P5 Y `u587a`qnM2\32\65d9q5__7¨-<ZG3z8{´4.5`
r
4G5_7¨ó ¾AÆ?Õô.Ý , ÙpÚ ZG71v ÇÛÆ?Õ Ì Ý Ê ÙJÚ²ßGáÞY 9_;=z8{G[0;w5889qó ¾Æ?ÕjGÝ , ÙpÚ ZG71vÇÛÆÕ Ì ÝÜ?ÙJÚ ßGá Þ [02\7y4 Y 9^o;=zd{G[0;w5_d9:ó ¾AÆAÕMÝ , ÙJÚ Z.7Mv ÇÆAÕ Ì Ý Ê ÙJÚ ßGá
}:oÓ+}:L } 	:~:}	|U}~Ü`êA?~:õÇÆ1(}}~UPJ}½²o³J-ª}	|\´¾AÆÄ}	} ½{\¯ , ¯ ¿Ò¯\½²¡}:L}	~È¶}	?}­ªy1R|U} }	~Ó+:}: 	} ~}	|}	~ÇÆÏA|}	s}	~
Q²}Jª}|oy6ö ,÷ }:L|§|  }	~}\¥-LJ¤}¡³~Ö}²¬|U-¤:~A}	|U}	~L}	}	ªR|U´ ?|-}«À|UJ |:³:|}	~U|}¢ M}§}	s}	| LP(Õ¯}	}	~ª}  }D~U|+®L|	¥o:¤R}A¨©}:1R1-}|+ªyà(~|Uy ³-}#>À|U|}	 ¡}}	~^Ä£°+¾+Àåø¼æ! ½ÏÒ}~U  }	~U}~A}|}{}¢¡}~3§}	~U-?}­ j®R|UP}::~U}
È:}:ª-¸´âÀR}	ÙÄ%æ\¿ÒÄ£L}	}²½{Ù¯ , ¯ Ì Ò¯ÔP§ ³-®J}	~Q²~1¡ ³~}:}:L7}	~U:|}ª ³´1R|U}s>}	~A°{?R|U}:: ³J-ª}	|§R}	~}oË¦}	ªR|U} Óµ-1¡1ªR|Uy}>R}	~½²\¯¿¯ ã  	 L}×L}P\¥J}L®Ay×}	~²°{®R|U}¸o³uª}	|}~²Lª-®~U}#Ó+-M»
?R|L´P}¸~U}#6ÈÞ}:ª-	´RÀR}	  }:}R|U®§1R|U}	~U}	®}	|	¯
ÈÃ}}¶u}¸}	|}	|	¥P×}	~1}ª}	ªR|U}_·BL-L}	~-}¼¡£-L|+1(o³uyé}	~ÈÞd}	~1Ó+}:L } 	:~:}	|U}~	¯°²}: 	}}#R}½{\¯ , ¯ÜèM , ¯SAu}	~§¨²®|¸³|L}	~|U}	1-}1(}:­ª}	ªR|U}oÂ¬}	|  ³~U|êØ(UL}¸ ¡³~§}?|}?~:}R|U}¯ç°{}:®L|  ?|¥R}#1×J~  ~«}	~X7}	~U-}	®§|}&ÔLÉRÜ}~UA}|7}	~}	?{}~U}?|}	~U|¯°{}¸L}	~ÙÔxË¦}	ªR|  ~}:µUyP}#¨}¢¡}	~} 	}#*
 ¿u¥-¿¥uy¥ ã  }	-R|U}|	¥  P³:1?}Ó+:}: 	} 	-~~ ¡|}»}~  }#}	|  ~}#\¯
ä.-sù.-m¸!{M2\32t¼9:5__; Y ;w5__Z.7´4?v.5_½53údnW5__;=65_7.9q5d[s[P5#7Ò<2y9q5_7 ã â
-0.4û -0.2û 0û 0.2 0.4
Ycm
-300
-200
-100
0û
100
200
ü300
ý
<
k
x >
 [M
eV
]
þ
-0.4û -0.2û 0û 0.2 0.4
Ycm
0
0.5
1
2
D
N
/D
Y
 
ÿ
½{?M , ¯'1E  ;w5¦ ©© ;P[0v\ZG7y4Pä.-sùu5v
r
zd{%O ¤Z.{F32465_7.9q5<;P9 ¿%ñ%Õ3 -
ëì &÷üòóð+üï:øïð+üýPþ×ÿ  ð+ü ð
	ð+üïue ðÏþ§ódðÏù:ù	ðþ îkódðÏþ
°{}¬R  }~U´}}#É}	~}_|}\¥o|A}}#  ~¼M}	~ ¡D³~U?º}:Ý³¸¡|U} }~}Ù¥ÕPP|1}	~ÄÖ(L}D´RA7}	~L´¶}:AÜ´R°{}|U}	ªR|U-~:JL|}	«%±7Þ}	~½Q¬RÄ:Q²}:}	®U¸¡|+¡³~¬â  }	~´}¡-~UR1Ò²´Â}	~*±· ´âÓµ-®~|Uy R¡}-}  ~}\¯d°{}:}:°²}	|U}	ªR|U-~q|U}	æ}	y}|?ÂL}	 }	B¡D³~­Ó+-®Ly}ÞU  }	~}	~y}#}	\|U|U}	~U}#ÔP(U¤-}}	~}«?s 	é¿»½%Q²}­¯GÈÃ~  -}«}	~²R}  }	L}#|?}À}	~ª }Ö}:}	~7ÔLÉRÜ}~UA}|}ªR~U  U®}	~3 L  }|dL}¡³J~7}7}	~}?|{1(L}	~}¨}:1R1}#  ?|«PÕ¯+²³J~  }	|}	~U} °{}	|®  ~¶R¡²}¨}¢¡}	~} 

 ã , }	~  }:}\¯
 ! #"$&%')(*%'+*°{}	~bÖ±7°{}|U}	ªR|U-~»}:|U}	R|«( }P}	 ³:¤}	~}Ã1Ã}	s}	 P1J}	~U}>¬\JL|U} y
?-L|Uª¬ 	s|?|´L  ³:}~3\¯¦°{}	~ ³J¤}	~}«ÛÝ}}:ª|1}	P}c®~U}#¯ÈÃPª}}	~U}?   ®U}»â-,è1(K Ê ,«Ä kæ\:Ü-~q|U}	Ò:1(T}:|U}	R|§(èsL-}:U:»| ,Ì ¿¬ 	s|U®|U-~|U~U} ¡}×1P}	P} Q1-Lq 7|U}	~°{}|U}	ªR|U-~	¯o°{}	~+s1}	~}­Û\}	Ö}	~?-L|?¢È:»¡£:¤|§}#N-?~}ÈÃPJª}	}	~}	?P   ?J} Ì Ý ¿ , M â , Ä æ\~:JL|U}ÒML}|U 	| L?Â:»¿ , ¿P|U~}	 ¢¡³-~U}Ã¥¥ ¬ PR|U|U-~U^J}:.1N}P}	æ 	³:|U 	?}
 7(L|U}~U£°{}	|U}ª|~ 	(UA}\¯7°{}¯ 7|U}	~°²}	|U}	ªR|U-~U}>?R}| à }	~} }¶  }	~}1Â?u} (~-}R|U}¥d}s }Ã¬ 	s|®|~U}#ÂL|}:ª}#}}\¯d°{}:}«ÔP~U®R|UM}	~¶³-®R|}+  }	®·y~:}#|}»A|R}	~æ\M :çéè Ì Ê ¯ ÔLÉ}	~}R|§}É®L|}	~}|-³~U??R|«}¶?R}:}}¸P-1-}\¥  }ÞL}^}	
 7A|U}~U¬§?:|Uy}1J 	|U~}oË¦}­P¦¯aQ²}  ®UL} °{}	|}	ª|~ªR 	}	| 	}#µ¡³J~U}  	\¥J¤?®R|:}Û\}	?}1(²~:}R|U}1}?l(}  }:L}#  }	~R}\¯W²³~}P}
ãã <2onp;P9q5d[dä.-å
r
[s[P53tu9^;  5­[0Z3ìI553tu9q5*Z.7Mvlv\;w5+åxZ Y 9^2\71v Y 4y[P5_;=zd{MZ.7y4
7}	~U-}	®¶y|}	-~U}	|?U}TÔÖ~}	M?L}Â|Ï}#É}	~}R|U} }¶°+:|U}Â?|}:­J}	~
|  }¥ 	AP}¸L|R}  ?|çL|U}#Ô}(¸¡|U}#R}:{°²}	|U}	ªR|U-~²¡·}	  7-|}	~B §}	~U}#\¯°+: 	-|o}:o¡  }}°²}	|U}	ªR|U-~:ª 	}|u 	¬§?:|Uy~U-~UA}+Ä ªR~ ®IB|U}~·}	 }	?1}	|DÒ¯°1}	~7}	~  }}	|}B|U}	~¥-y«}~±%7 ´Ó+®~|y§¡D³~1(L}	~}+½{(  }~U|UM}§ 	~7}	~¡D³1J}¸L|U}|  ~}C
 ã   ¥}	~-³(ªRL®R|U|²}½²ª 	}|u 	}	sU~:³uªR1}#«}:}	£½{¡:}:Ö±7°²}	|U}	ªR|U-~D¯  }¸L}R|U?}  ~¶~Þ<B|U}	~µ}	~}:U~:³uªR|U}*ÈÃPª}	}	~U}	®«hæ\-~U:JL|}	 Ä Ì ÝÚ¿ , è0/1#23 èô Ê , Ò¥  }«}	~}	PJ}:~¸³ªR|U}AÔL}	~}+-  }?L}	~}	?U}:­°{}|U}	ªR|U-~Ä Ì  Â Ð:Ñ Í ¿Y¡D³~­Û\}	?}|çÖÕ Ì J?sN » , Â Ð:Ñ Í ¿ ¡³~ÛÝ}?}­A|IçÕ Ì Ê ÒdÜ}~-³ª?|-|	¯½{}	~PJ  }	~}#¥¥ °{-}¾{|.á7}	¦}:}	~B|U}	~}	~´6®R|}	~-³ª?||¯À|¾² ¡}§R}:Ö±7 ´R°{}	|}	ªR|U~{?|«Ps}~½æ\:}¥\}	~U}¸}} ÔÖ~}	´?ª®L}|J}	~Q²}:-ª}	|² 	P}	}ª|}	~}\¯}:L´}	~}?|+J~P ³?\¥R}»¹}#|U~| ³:|U: ³uª}	|Ï}~U}:}}~Ï±²}	~U-J}¶ 	ÞL|U(}	~}Å
â¼ã  ¥Õs}	u}  ®U}Ó+~U|}	~U}­ 	~d}É}	~}#|}	$}­¬|¤(~:}	|}	~}	}	ªR|Uy§:¡o}+À}¸UUJ|U}#u}  }}	|  }~}Ù¯z² °+:|U}A|-}	~²¬|:|U?|Uª­ 	»}~U:|U}#\¥?L|  }	|}	~Us­}	PJ}}:}	~}}:L|­MR}	~¨©}::ª|´L}	}J}?o³|J¥BR}(¼}ÉR}	~U}R|U}	$V®R|~}	ª|1}	¤(~?|	¥PQ²}	-}U:|U  	×}|}	-~U}	|?U}×¬§?:|Uy}Ù¯z²&}	PJ}« 	}	~³L}?7}	~}	?1}	~U}~+Ô~U-}	1®U}|}:L}×ÔLÉRÜ}~UA}|}§}	~U L|}	}\¥  }  ~²J}	~}(~}	}#\¥  }Ï}¸rÔÉR}	~U}R|}	~\?L|¯
54 687%9;:=<>@?=A=B')DCFEGA=78H<
I
J KLNM!MÉOPMRQLSJMTMRUVUNM#XW=YZTM\[^]#QQMR[TLPTMRQO9QM_TLNM_QMa`Rb[dc]´19Mfe*g*]hUNUNM#gLNQiLP
KDLNM-jkMRJ l
mPjnpoM9LNTTKDLSM!qrLPsGcbPjj8MtKDMuj?rvGwyxa)LNUSTMRQzj{YZbD|}KDLSM~gMujkMTUSLno9MvmPjkM_QhYZ
m9UNM#MRLP'MRQ
nog*MRQLN]y'M9QM-YZ[TLN]´b1TMRQzjkbPno9MfDqGjg*MRQzKDMo'LNMRQm;M_LJb9QMÉMRJO9UYZQLjno9M
M-npo1b19hMXLNJ YZo'JMXMRLP'LN#M_QKDMRQ{^MRQg*MPKMRTM~LNTTMRU|M_UKxarYZQzYZJMRTQLjkLVMRQbM9#M
^]#Q#M|pcb9o'QTR
l
UjMRQj8TMujmPMRTQYhnpoTMgLNQ{KLNM~vmPj8MRQhYZm'UNM½¾%¿ÀeKDLSMLNJYZO9LSTMRUX!LPQUN9w'
MRLP'#M| cb9o'QTgb9QKDMdl
m9md ,  , #LSm9TKDLSMujkM*QQ c]#hM| cb9Q=^MRQzjno9LNM-KDM9MFYZQYuJMRTQLj8LNMRQb19hM
KDMuj=~LSTTMRU|MRUKDMujGgLNMuKDM_QRPW
LSMKDb9Qno9hMR`R]#hM9M=b9Q^MjkTMRUNUSMKDLNMb19#M PUNTMRQTM~b1¡K
KDLNM¢jkTQLno9UNLSMRQTM KDLSM=#M¡UNTM_QTM#?YZQLYZm9USMiK9YuQRPqGj*Lj8T*MRLs9Mj8TYZQ[^Ml
m9o cY9hLN#[^M_LNT*^]hJ
HvGw£xG)LSUNTMRQ)`_bMRQ[^M#19MdehKDLSM=YubD|FKDM mPMujno9Q cYu9[TM·)]#UYZQgLP9[^MRUSmPMRQMRLnpoKDM-jIrv%Gw£x
W
MRTMR[DT]#Qzj`Rb9QhcbPn[D`Rb| cb9o9QM#¤LjkTk/ èj#¥ , dEdmPMRLj8MRo9Q`RMTQYuUNM=]#USUNLj8LN]´9MtgLNQKtMRLP
g*Muj8MTUNLnpo'MlATMRLSUKDMRQ[DLs9MRTLjno9M¢q'MRQhLNMYZb|#QbMPK^]y^TQMRb'O9Q]h`RMujj8M{j8M9[QMunoT
`Rb9Q^TQzYZo9USQLnoTb19cb9mPMRQTQYu#Md'W
LNM-j¦MRQ[DU5cYZQT§YZbPnoiKDLSM½¾¿%À§x'¨Pb1PYuo9JMJLNTYZmM9MRo9
JMPKMRJ©^T]##O¡YZQYuJMRTMRQRyÈtM1b1 K9YhjHvGw£xG)LSUNTM_Q)MRLs9#M-jnoPYZUSTMRTgLNQzKªe#gLNQzK½9LnoT
KDMRQ=^]hUNUSM)]hUYZQgLP9[^M_UNmPMRQM_Lno~KMRQMuYZ[TLS]y!MRQ8|yYZ#T8/¹è h¥ , efjk]K9YZK9Yhj=#MPUSTMRQTM
½¾%¿À|pcb'Qr[DUSMRLP'MT]#hOPYZQzYZJM_TMRQrM_Qo9MRm'UNLno=QMuKDb9`RLSMRQTgLNQzKªh~LNT`Rb19MRo'JMPKDM_J«^T]#h
¬5­r®¯
°±¯²k°´³R±P¯=®³µ¶u®·G¸k¹º²8°^»u¶R²k¼d¯²8½u¼;¾'²k°´¿VÀ£½u²8³=®ÁRÂ²k°´³
Áu³h¶
¶u®Ã£²8¿Äh²G­)²8±²kÅ_±£» ¼£²8¿²8¯²8³R±ª±¼£²Æ²k³
ÇÈ ²8½u¼ÉÂ® À£½R±¼£²Æ²k¼yÊ8Ë
Ì.-sù.-m¸!{M2\32t¼9:5__; Y ;w5__Z.7´4?v.5_½53údnW5__;=65_7.9q5d[s[P5#7Ò<2y9q5_7 Í ã
0
Î
1Ï 2Ð 3Ñ 4Ò 5Ó 6Ô 7Õ0
0.5
1
1.5
2
E
R
A
T
0
Î
1Ï 2Ð 3Ñ 4Ò 5Ó 6Ô 7Õ
STOSSPARAMETER [fm]
0
Î
1Ï 2Ð 3Ñ 4Ò 5Ó 6Ô 7Õ 8Ö
NL2
×
DBHM/LCA
Ø
DBHM/LDA
Ø
l
m9m'LNUKb19ÙD´ÙDÚGÛ=ÜNÝGÞ´ßkÜ  ß8Üà ª à ß o;=zd{ Þ ; Ü  ß«âáã9äiáDã#åÜNÝGÞß8Ü  ßkÜà ª ä^á æç åDÜè_éåDÜ ã¼«}<¾%¿%À ; ã
¦ © ç¤ê ã#å ; åZë^Ü ; ßURé  ± ßé ìºì ê  ê  Üß8Ü ¥Ø äDÜ í Ü ê ëuß ; é^ã ¦ á §¦ á © Ü ; 
îïðkñÅÕò^¥h¥ ¦® ÜGró
ôFãDßkÜpã ó º rõy x®D; ßßkÜ óV=öXµA®·¶1¸!¦ áã9äié © Ü ã óV=öXµA®·¶1!¦ ó
OPYuQYZJ÷MRTMRQgLNQzKøKMRQGqrLPDs¡b9KDMujrùrvûú¦w£xù)LNUSTMRQzj)YubD|<¾%¿%ÀüLSJJM Qdb1g*Muj8MDTUNLnpo9M_QReRK'Y
LPKDLSMujkM_JùPYZUSUKDMRQqL9MRQ#LSMRTQzYPj|MRQd`Rb9hb1PjkTM{KMRQdUN]´9#LSTbPKDLsPYZUSM[DLs9MRTLjno9MûqL9MRQ#LNM
YZmM9LNJJTR
ÈLNQdmPMRTQYhnpoTMDb1K9Yhj)lmPjkT]#O9OPM^]y=MRQ39JâYZTM_QLNMdLs{npog*M_QLN]´9M9[^]hUNUSLjkLS]y9M#deK9Yhj
LNJýgMujkM#DTUNLno9M Kb9QnoiKDLSM=YZO9LKDLNT-cYZTzjk^MRQTMRLSUNb19hM÷þ^ÿ uþýnpo¡YZQYu[DTMRQLjkLSMRQTGgLNQzKª9^LNM
Lj8TGLP l
m9mfDÙ
|pcb9Ql
b÷YZbD|&l
b÷¢]hUNUSLjkLS]y9M#{m;M_L9MRLP'MRQGqrLPPjnpob9hM9MRQ#LNM^]´øò¥#¥l=~M
K9YuQ#M-jkTM_UNUNT_^W
LSM
^MRQzjno9LNM-KDM9M<¾%¿%À*x	*MRQMRLno9M*M#DTzjkO9QMunpo'M^MRQzjno9LNM-KDM9M ^T]h#OPYu
QYuJMRTMRQmPMRQMRLno9Mj8LNMRo9McYhnpoTM-j)l
m¡jno19LNTTzRW
LSMKDb9Qznpo'#MR`R]h#M'M{=b9Q^M`RMRLNhMKDLNM
b19hMPUSTMRQTMde b1PKKDLSMGjkTQLno9USLNMRQTMûKDLNMv
m¡jkMRQ#Yum9UNM#hMRgLnoTMRTPJLSTªKMRJ ùrv=úGw£xùLNUNTMRQRe
[b9Q`YuUj
hMPUNTMRQTMøvmPj8MRQhYZm'UNM!mPMR`RM_Lno19MRT_PW
LNM}
YuO9LKDLSTucYuTjk^M_QTM_LNUNbM9#Mg*MRQzKDMLNJ
*MRQMRLno?9MRYZTLN^MRQYZO9LKDLNT cYZTYum9#M-jno19LNTTMfe9g*]KDb9QznpoKDLNMb9Qj8O9Q cbM9#USLno9M{
DJ÷JMRTQLNM
b9J KDLSM¤noDgMRQO'b19[TjkQzYZO9LKDLNT cYZT{`RM_QjkT c]#QTøgLSQKªW
LNM-jkMujGMRQoPYuUNTMXQ cb9o9QTK'YZo9MRQ_eK9Yu
KDLSMJ÷MRLj8TM&M_LNUno9M÷KDMujYZQhMRT[^M_Q3PjYuJ0W
MRTMR[DT]#Q9LnpoTI¡Y#no9#MRgLSMujkM# gMRQKMde9K'Y
jkLSMb1TMRQ#Q]##M#»ÈLP'[^MRUPa£LSJòædYZmP]#Qzj
'jkTM_J~e)m9`_g)b1TMRQ} cb¡np[g cYZQTjkgLs9[^MRUsLNJ
nJ8
'jkTMRJ~FYZm9hMujkTQYuo9UNTg*MRQzKDMdLNMRQm;M_LªLj8TA¡YZT cb'QUNLnpoi`RbimPMRQ cbPnp['jkLnpoTLS#Mfe9K9YuøJLST
YZmM9MRo9JM#PKDMRJ ^T]#hOPYZQzYZJMRTMRQK9Yhjøl
m¡jkT]hO9OPM^]´aúHQ]8MR[TLSUx!bMPKYZQ#MRTTMRLSUno9M
mPMRL ñ  	 , ë ¥LNJ÷JMQj8TucYuQ[^MRQGgLNQzKªe#g§Y#j¦`_bøMRLs9MRQrgMujkM#DTUNLno9MGMRQm9QMRLSTb1'
| cb9o9QTb1PKhUNMRLnpo'`RMRLNTLNMRLs9MGMRQzjno9LNM_m9b19KDM-jr!YÉLNJb9JijP^]y þ^ÿ uþ`Rb{[UNMRLs9MRQMÈ¤MRQTM
^]y ñ   ! ," `Rb9Qù9]#US#MoPYZT_
l
UjIcY#noPjkTM{v
m¡jkMRQ#Yum9UNMûb1DTMRQj8bPno9MigLNQKDM# [^]hUNUSMR[DTLN^M_ MRLNT8gcYZQTjsPb9|pcb9QKDLSM#UNM_LN
no9M!¨PMTQYuUNLSTucYZTzjkmPMRQMRLno9MKDM_Ql
m9mdºÙD#DePKDMRQLPl
m9mdPÙ â}K9YZQ#Muj8TMRUSUNTLjkTRº!YjkLSMRoDT_e
K9YuiKDMRQqrLPsPb9÷KDMujù)LNUSTMRQzjYZbD|KM~[^]hUNUNM_[DTLN^M÷ù)UNb'9LnoDTj8]j8TYuQ[iLj8T
gLSMmPMRLFKDM
YZO9LKDLNT-cYZTj8^MRQTMRLNUSb19hMdGW
LSMtù)LNUSTMRQMRLPPjnpo'QucY'[Db1'#MXmPMRgLNQ[^Mo'LNMRQM_LP9Ml
m1PYuo9JM
ã#¥  ê ìp; ß8ÜÞ Ì ó  é#ÞSÞNÜëuß ; ZÜ$GÞVá ì Ü&%Üëuß8ÜáDã'ä ä ; Ü('Fá#à ß ê ã9äZàå#ÞNÜ ;æç áDã#å
-1) 0* 1) 2+
Ycm/Yproj
0
100
200
300
D
N
/D
Y,
0
100
200
300
D
N
/D
Y,
-1) 0* 1) 2+
Ycm/Yproj
0.30<ERAT<0.43
*
0.43<ERAT<0.58
*
0.58<ERAT<0.72
*
ERAT>0.72
-
l
m9m9LSUKDb!.9ÙD#DÚdÛ=ÜNÝHÞßkÜ0/pß8Ü1à ß2/ ;æpç Þ ; Ü3/ß8Ü4á	/65ZÜpã87áã9ä{áã#åDÜNÝHÞßkÜ0/pß8Ü91yä^á/ æpç åDÜè_éåDÜpã87 í ê:
ìp; ä ; ß ;ê ßà<5ZÜ3/ß8Ü ; ÞVáã#åDÜ ã ;"= ã ;æç ß?>^Þ ; ãPÜ ê /pÜ ã   ê ÞSÜ æ ë ê >@téuäDÜÞSÞ(1"ACB õ 7óED ; ÜF5ZÜ3/à æpçM; ÜäDÜ ã;Ü ã
HG(IKJL> ö Ü3/pÜ ;æç ÜøÜ ãßÉà ì /Ü æpç Ü ã¤àuÜ ç /èuÜ ãDßM/ ê ÞSÜ ãN1M/pÜ æç ßÉà}áãDßkÜpã87PO
àuÜ =; >#èuÜ ãDßM/ ê ÞNÜ ãQ1Þ ; ãëRà
áDãßkÜ ã7PO¦àuÜ =; : ì Ü3/ ; ì9ç Ü0/pÜ ãR1M/pÜ æpç ßàéSÜpã87÷áã9ä ì Ü3/ ; ì9ç Ü3/pÜ ãT1Þ ; ã^ëRà}éSÜ ã87UûáWVXUûá4é#ÞNÞ ; :
à ; é^ã;Ü ãYSÜ ;  îï£ð8ñ Õò¥#¥WUC@Ü	Zró
KDMujG[^]#UNUSMR[TLN^M<. MRLNT8gcYZQTjsPbPjj8Muj¦L&.i{cbPnp[gcYZQTj8QLnoTb[.9'e#gYhj¦LSJýg*Muj8M.DTUNLnpo9M<.{YZb|FKDLNM
b[.TMRQMiq\.9MRQhLNMujnpo'QY].'[^MiKDMuj{ùrvûú¦w£xW
MRTM_[DT]#Qj`Rb9Q cbPnp[`RbD| cb'o9QM.tLj8TRFw5J^*MRQMRLnpo!OP]h
jkLSTLN^M_Q
YuO9LKLNT cYuTRedYuUj8]~L_.!.9MRQo¡YZUNmKDMRQG]#Qg cYZQTjko'MRJLj8O9o cYuQMKDMRQMuYZ[TLS].dej8TLNJ÷JM6.
K9YZhMR#M<.iKDLNMhMPUSTMRQTM.{JLSTrKM.øb!.9#M¡UNTM_QTM<.qHQ#MRm!.9LjjkM.÷jkMRo'Q¦hb9T cb9mPMRQM_L_.d^WMRQG#MR
QL&.9#M}qHL&.DsPb9âKDMujùHvûúGw£xù)LSUNTM_QjYZb|KM.~[^]hUNUNM_[DTLN^M.~MRLNT8g cYZQTjsPb9L&.WG]#Qg cYZQTzjkQLno9
Tb[.'o9MRLS#T_e^K9YZ}Y].PKMRQMJLNTFKDMRJý[^]hUNUSMR[DTLN^M.{^M_LNT8g cYZQTj5s¡b9L_.`¦M_Qm9L&.PKDb[.9j8TMRo9M<.PKDM.
vmPjkMRQhYZm9USM.W.b9Qj8MRo9QJ]KDMRQzYZT^].tKDM.ù)LNUSTMRQmPMuKDL_.'#b[.9hM.~mPMRL&.DsPb9hT=g*M_QKDM.fªW
LSMuj
Lj8TKDMRQùPYZUSUª`^#=#mPMRLºKDMRQv
m¡jkMRQ#Yum9UNMbaLc2d e f Í âg9^]hJLNTGLjkTKMRQG[^]#UNUSMR[TLN^M^MRLSTkgcYuQTzj5sPb9MRL_.'MhMRMRLS.9MRTMøvmPj8MRQhYZm'UNM^ePK9Y÷jkLNMg*MRLSThMRo9M.PKb[.¡YZm9ocYP.9#LSi^]#J@ù)LNUSTMRQb!.PK ^]h.tKDMRQ
ù9QYZhJM.ThM.9MRQLNMRQb[.9Lj8TR
cl
o[.9USLno9M÷qHQ#MRm!.9LjjkMMRQ#MRmPM.aj8Lno¤| cb9QvmPjkM_QhYZm9USM.deFKDLNMM_L_.9MinoDgMRQLS].9M.'[^]#UNUSLj8LN].
jkM.'[DQMunpoT*`_b9QM-YZ[TLN]h.PjkM_m;M<.9MnpoPYuQYu[DTMRQLjkLNM_QM.!iUûáà<j_á¡Üßà æpçlk á ì ]KDMRQà<jRá¡ÜÜèuÜl>é^áß
w2.KMRQdúrQYPmDLjªgLNQzKKMRQdjnb9M_MR`RMx]#b9TqEoºMR[Tcb9mPMRQYZ`RLSJøb'TYZUSMqpL_.9[^M_UN^MRQTMRLSUb!.9#M.b[.TMRQ
jkbPnoTRehKDLNM§YZUjFù¡b!.9[DTLN]h.KDMujrú)]hUYuQgL_.'[^MRUj)/K ñ L&.MRL&.9MRJ mPMujkTLNJJT8M.YZO9LKDLNT-cYZTj8L_.TMRQ
hYZUNUfYZbD|hM.9]hJJM.g*MRQzKDM.d'W=Y{KDMRQ§jrn^b9MRMR`_Mx^]hb9TqEoªM_[DTJiY]mLNJiYuU9mPMRL)npog*MRQO9b[.9[Tj8
QYuO9LKDLSTucYuT=Lj8TReªmPMujnpo9Q-cY].9[T=JiYP.!j8Lno~JMRLjkTûYZbD|§ú)]hUYuQgL_.'[^MRU)b'J /K ñts ãh¥ , ]KDMRQYubD|
`RM.TQzYZUNMYZO'LKDLST cYZTzjkL&.DTMRQhYZUSUNMu=¥.Ý&vRÙ²èwxyzèý¥.Ý&vRÙDW
M_QqrL&.DsPb9KDMujùrvûú¦w£xù)LNUSTMRQzj
YZbPK{KLNMuj8M|{Q c]##M`_MRLNhTrl
m'mduÙD Í hW
LNMUNL_.'[^Mrb[.PKJLSTTUNMRQMrù)LS#b9Q#M_m;M<.KDLNMGb[.9hMPUSTMRQTM.
qrQ#M_m[.9LjjkM.tgLNM-KDMRQReºg cYZo9QM.PK!m;M_LGKDMRQJLSTTUSMRQM<. b!.PK QMunoDTM.!ù)LS#b9Q.9M_m;M<. KDM_Qù)LNUS
TMRQ#MRgLnpoTb!.9~MRL&.9M`RbPj cYuT`RUSLno9M÷qHL&.Pjno9Q cY].9[b[.9m;M_` cb9#USLnoXKDMuj}&QzY].Pj8^MRQjYZUSLNJO9b'UjkM-j
a xyz~ Õ xP 2 zx!2"  2 z Kb9Qno9#M | cb9o9QTg]#QzKDM.~LjkT_e9b9J0KDM.MRL_.'#Mujnpo9Q cY].9[TM<.iú)]#UYZQgL_.9[^MRUSmPMR
Ì ó ù ó ç ê / ê ë-ßkÜ3/ ; à ; Ü3/ áDãhåäDÜ3/Ü úì Ü3/ ;"= Ü ãDß8ÜÞSÞNÜ_ãD ê ß8Ü ã ã	v
-0.5
*
0
*
0.5 1) 2+
Ycm/Yproj
-0.1
-0.05
0
0.05
0.1
0.1
k x
/A,
-0.1
-0.05
0
0.05
0.1
0.1
k x
/A,
-0.5
*
0
*
0.5 1) 2+
Ycm/Yproj
0.30<ERAT<0.43 0.43<ERAT<0.58
0.58<ERAT<0.72 ERAT>0.72
l
m9m'LNUKb[.9ÙD^Ú ; ã k áräDÜà$ ; Þß8Ü3/à ê áräDÜpã ëhé#ÞNÞSÜëuß ; 5ZÜ ãfÜ ; ß2;ê /pßà k ár*ó	D ; Ü ö ÜäDÜ á^ßáã#å
äDÜ3/C4á	/65uÜ ã ; à ß§ä ; Üå#ÞSÜ ;æpç Ü` ; Ü ; ãUKS<SZó Ì ó"^ó
QM_Lno KDM-jùrv=úGwyW
MRTM_[DT]#Qj`RbXj8LNJb9UNLSMRQM3.dºW
MRQHGMRQ#USMRLnotKDLNM-jkMRQ}ù)LNhb9QM.`RMRLNhTReK9Yu
b[.TMRQ*M_Q cbPn[9j8LnoDTLNhb[.9{KMRQ(a x#yrz~ xqrL_.Pjnpo9Q cY].9[b[.9âKDLNMqrQhMRm[.9LjjkM[hYZb9J0^]#J@ùrvûú¦w£xù)LSUNTM_Q=mPMRMRL_.sPb9#TgMRQKDM<.ddW
LSMujjkLNM_oDTJiYP.tYZJ m;M-jkTM<.¤LSJ jk]#hM.PYP.[.DTM.Xjnb9M_MR`RMx]#b9T
GMRQo&cYZUNT.9LjGC ÿt2#¥PZ \ÿ¤y u¥PZr ÿ¤y¥]u\ÿ¤v Í ¥PZeFK9Y#j{KDLSMYuQLYuTLS].aKDMRQ
l
JO'UNLNTbPKDMKDM_QYZ`_LNJb9TYuUNM.pL&.9[^MRUN^M_QTM_LNUVb[.9hM.{mPMujno9QM_LNm9T_D!YP.iMRQocYuUNTMujKDb9QznpoM_LN
.9MlC.9O¡Y#jj8b[.9÷KDMRQl
`_LNJb9TYuUN^MRQTM LNUVb[.9#M_JtcYZ
ÿ¤iª y v Pn]^jRiª¡¢E£Pn]jRª ¤ Ù_vu
l
bPjC{US9dÙ_vu*MRQ#LSm9TjkLnpoø|pcb'QGC
GC vuR £v¥ £ ¤ Ù^
IC.TMRQK*MRQ cbPnp['jkLnpoTLVhb[.9KDMRQba x#yz~ xqrL_.Pjnpo'Q cY].'[Db[.'Lj8TKDMRQûqrL_.DsPb'iKDMuj=ùrvûúGwyxù)LNUSTMRQzjYZb|K9Y#j=	n^b9MRMR`_Mx^]hb9TCGMRQocYZUSTr.9Lj¦[UNMRL&.t2GCQ¦vh¤#hL§a¥¤´¥Zò]#o[.'M{ù)LSUNTM_Q*b[.PK8MR#USLno9M
qrL_.Pjnpo'QucY].'[Db[.'#M.b[.PKWGN¨vh¤_vRÙ(§a¥¤´¥©øJ÷LNT¥a x#yrz~ xnb9TûYZmPMRQ]#o[.'M{ùrv=úGw£xùLNUNTMRQ*b!.PKjno9USLNMRhUNLnoG¦v¤&v Í §¥¤´¥©JLSTa xyz~ xnb'T*b[.PK÷ùHvûúGw£xù)LSUNTM_QhW
MRQ¨PbPjYZJJ÷M.9oPYP.9`RgLjno9M.KDMRQ a xyz~ xqrL_.¡jno9QucYP.9[Db!.9
b!.PKKDM_J©qrL&.DsPb9ûKDMujùHvûúGw£xù)LSUNTMRQjºYZbD|ºKLNMYZ`RLSJøb'TYuUNM.`GMRQTMRLNUSb[.9hM.{Lj8T¦^M_QjkT-cY].PKUNLnode^K'YKDLSM(a xyz~ xqHL&.Pjno9Q-cY].9[b[.9UNMuKDLS#USLno{KDM.÷MRL_.9hMRjno9Q-cY].9[TM.ú)]#UYZQgL_.9[^MRUSmPMRQMRLnpo÷KDMujùrv=úGw£xWMRTMR[T]hQjjkLSJøb9USLNMRQTR^ùcb9Q=KLNM{Yu`RLNJb9TzYZUNM<.
pL_.'[^MRUN^MRQTMRLSUVb[.9#M<.mPMRLºYP.PKDMRQM.ú]#UYuQgL&.9[^MRUNmPMRQMRLno9M.ûQMuYu#LNM_QM.÷KDLNMqrQ#MRm[.'Ljj8MC.b9Q
mPMRL[UNMRL&.9M. m9`_gr#Q]h#M. ú)]#UYZQgL_.9[^MRU&.XjkM<.PjkLSTLNYZb|KDLNMW
M_TMR[T]hQMRL&.Pjno9QucYP.9[b[.9#M<.d
W
LSMuj*Lj8TL_.l
m9md'ÙD# `Rbj8MRo9M.deg*]8MRT`_TKDLSMú]#UYuQgL&.9[^MRUYum9ocYP.9#LS#[^MRLSTKDMujj8]#hM.PY].!.9
TM<.Uûã ; à_é#ß2/é ìp; Ül> Z;Ü3/ ç ;ê Þßyã ; ààuÜàG K9YuQ#M-jkTM_UNUNTLjkT_9W
LSMujkM{Quc]h#MmPMujno9QM_LNm9TKDM<. cIm;M_Q
^YP.9^]h.KDM.{[^]hUNUNM_[DTLN^M.ùUNb9=L&.KDMRQGMuYu[DTLN].¡jkMRmPM.9M`_b9QGKDMRQF[^]#UNUSMR[TLN^M<.qrJJLj8LN]h.
# 4 ê ìp; ß8ÜÞ Ì óT4é#ÞSÞNÜëuß ; 5ZÜ$GÞVár*Ü&%Üëuß8ÜáDã'ä ä ; Ü('Fá#à ß ê ã9äZàå#ÞNÜ ;æç áDã#å
−180 −90ª 0« 90« 180¬
Φ  [deg.]
­0.6
0.8
1.0
1.2
1.4
wF, 0.06 < P® T(0)<0.55
−180 −90ª 0« 90«
Φ  [deg.]
­0.6
0.8
1.0
1.2
1.4
nF, 0.06 < P¯ T(0)<0.55
−180 −90ª 0« 90«
Φ  [deg.]
­0.6
0.8
1.0
1.2
1.4
dN
/d
Φ
  [
a.
u.
]
nF°
l
m9m[±&²"³´!.[µÙ¶·Ú¸ ; ãDÞ _ár äDÜà$¥¹»º¼½>$ ; Þß8Ü3/zà ê árä ; Ü ê è ;"= á^ß ê ÞNÜpãZ;Ü3/ß8Ü ; ÞVáã#åDÜ ã;ó1"B ; ã^ëRà27
þ^ÿ uþ¾ é ç ã;ÜW$ ; Þ´ßkÜ3/åDÜ3 ;æç ßáã#å]OR1 =; ßß8Ü?7 é ç ã;ÜW$ ; Þ´ßkÜ3/åDÜ3 ;æç ßáã#å]O ê SÜ0/ =; ßäDÜ3/ ê ã :
åDÜåDÜ3SÜpã;Ü ã¿a xyz~ > ; ãà æpç / ;ê ãëháã#å]OÀ1M/pÜ æpç ßà27aà_éré ç Þ =; ß9$ ; Þß8Ü3/l> ê Þ à ê á æpç¨=; ß`a xyz~ > ; ãà æpç / ;ê ãëháã#åDÜ ã;óÁD ; Ü í Ü æpç ã'áDã#åÜ ã à ; ã9ä =; ß!äDÜ = ACB õ @téuäDÜÞNÞ¥ ;á	/ Ü ; ã;ÜXàuÜ =; >
èuÜ ãDßM/ ê ÞNÜ`UûáÂVÃUûá í Ü ê ëuß ; é^ãSÜ ; hÄÄRUC@Ü	Z ä^á/ æpç åDÜ_ ;á ç /ßré/äDÜpã;ó»¸Å = Sé#ÞNÜÆ í Ü æpç :
ã9áã#å]Oä^á	/ æç åDÜè_éåDÜ ã;Ü(4á/35ZÜ ã¸Æ Uûã ì ê àà_áDãhåDÜ ãiåDÜ = ;ê  ÛÞ åó\ÇDó"È^ó
jÉ.!ÊËÉun0Ì	ÍÎ<´[ËÏ|É8Ð]Ê	Ír±_Ñh.PjÉ_m¸É<.[É(´[.³Á±jiÍ³É6Ò.[±&ÉËrÍÓÐ]²jC³[Ðhj|ÉËÌ ÔÐ]²&Ír.[±j
GÕ þ^ÿ -þ¾¦Ö y×Ø	ÙØÛÚrÜi× Xþ^ÿ -þ¾¿Ö Ý  Ü×iØ	ÙØ ÝiÞ yr×þ^ÿ uþ¾¦Ö  Ý Ü × Ø	ÙØ £i£ Ü ×
¤ ßÙ	¶© à
áâ2ãâäã åçæEèé!êrëÃë¨ì(íîQï(æ èÁðé[ñóòô(õö[õëwæ÷é!æ ö[øHæ ö[æ êù¡úæ èWì(íï¦ï(æ öÁûQæ÷ü
õýé[êiñ|í|è[æEø}æþí|æ
ÿ´[Ë»É<Ë Ñ²&²jiÍPÔÐ]. ³±_µh´[.[µ`³ÉË¥É<mÉË±9É.	ÍrÉ<²_²É.þË	MÐ#jj´[.[µ÷gÑ²&²_É.ig¥±&ËC.[ÑnlÌYÐP´ó³±&É}É

jÍ±`´[.[µ ³ÉËWÿÉ.	ÍrË½Ð]²&±_ÍPÔÐPÍjiÊ² Ð#jjiÉW´[. ³Q³ÉËÁÏ¥ÉPÐ]Ê	Ír±&Ñ.PjiÉRmÉ.[ÉYÉ±&.[µÉ<Ì[É.q¶pQ±_Ém¸É<ËrÉ±&Íj
ÉËr²äÔÐ]´[ÍÉËrÍ_edm¸É-jÍrÉ<ÌÍ ³[Ð#j\Ër±&.[Î±TÎ´!ËHÉmÉËr±9É.	ÍrÉ3²_²_É3.É-jÍr±´[.[µ³ÉËÿÉ<.ÍËlÐ]²&±_Í8ÔÐ]Íj	

Ê² Ð#jjÉ^e ³¡¶ Ìq¶¡É±&.[ÉujÍÑÐ]Ë½Ð9ÉÍÉËmÉËÉ±nlÌ[Éuj e¡³	ÉË}Ï|ÉPÐPÊÍ±_Ñh.R³[ÐPËr±&.dedm¸É-jÍr±ÍrÉmPjiÉË

 hÐZm[²&É.QÎ´QÒ.³É.fe¥³±_ÉYÉ<±_.[ÉÉ.[µÉ(ÑhËrËrÉ<²"Ð]Í±_Ñh.9±&Í`³É ÍrÑÐPËlÐÉÍrÉËÐ]´góÉ±jiÉ.q¶
(Ð].!.RÊ ÔÑh.[.[É. ÉmÉËr±9É.	ÍrÉ²&² É(ÐPÍrÉ.feE³	±_É`.Ð#nlÌR³	±_ÉujiÉ.mPjiÉË hÐum[²_É.jÉ<²_ÉÊ	Ír±&ÉËrÍûj±&.³ªe9±_Í`ÍrÌ!ÉÑËÉÍr±jnlÌ[É.! WÑ	³É²&²_ËÉun0Ì!.´[.!µÉ.À±_. ³É É<.Ízj"[ËÉun0Ì!É.³É.ÿÉ.	ÍrËlÐP²_±&Í ÔÐ]ÍzjkmÉËÉ±nlÌ ÉËrµh²_±n0Ì[É<.øgóÉËl³É<.q¶
\±_.[É ³±&ÉujÉ<Ë#mPjÉË$ hÐZm[²&É.X±jÍ³±&ÉR{CË ÔÑhÉ&%}G(I(J ß{²&µ[¶(ß('[¶*)à9´[. ³ l
m'mq¶,+¶-+ à½¶
l´(

µË´[.³±&Ì[ËrÉ<Ë=jiÍlÐ]ËÊÉ.ÍrÑÐPËlÐ.9ÉÍrÉ<ËlÐZm!Ì ÔÐ].[µh±_µhÊÉ±_Í±_.Pj8mÉujÑh.³ÉËÉ Ô´[Ë¥Ê	²_É±&.[É/ÍÑÐ]Ë½Ð
9ÉÍÉËRePg¥±_Ë½³ j±&ÉÑ. Í Ô´[Ë ³±_É0É²&ÉÊÍ±_Ñh.TÎÉ<.ÍËlÐ]²&ÉË(Ñ²_²&±ji±_Ñ.!É.!mÉ ÑËÎ´[µÍ f 8g2¶qpTÉ<µÉ.
Ç1214365/5798":3/<;>=?;@:3/<ABCD:3/ :EGFH:3/<; = :<B8	:GII:?BD58	:<B h©
0J 10 20 30 40 50 60 70 80 90 100J
Θc.m.  [deg.]
K0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
1.4
1.5
R
un
fil
t.
/R
fil
t
l
m9m!±_²"³	´[.[µ0+	¶LqM;NB k ArOD:=/PÓ¹»º¼l>PQ;I-8":3/=R5SArRDS5=}UTBU;>=?V8M/VWFX;@:l> ZY:0/Z3 ;5I*8[BU;>=bG 1$\,I]C1Ç1207( ;A	/RDS;@:/=.: = ;_>^.:<B8M/5I:/_`:$57.8[;NVSBUTA[VUTA1%baNc(d"e¿wÄ¤-fU\`:	Z71\D}/g:g;@:$hg7S:Æ\D`i :j@k[BÓEUCO\4L/g:<;>=.:ÆACBmlU1
%HGKI(Jn
[o2.ÍÉË hÐP²_² p`qr) `,s` ut9q4vl `,s` ut.qrl {xwT 
y Ä	¤ .) Ä¤-+z{|z!)¤*+ Ä	¤*+z}{,z!)¤.+ Ä	¤*+~z!{|zQ©¤-+ v¤#©C§ÀÄ¤#
f Ä	¤*+h·lÄ	¤ .)à )¤-)+Rz{|z©¤ 9+ )	¤*+z}{,z©¤.+ ©¤-)+~z!{|z'[¤.+ )¤'(§v¤-)
f Ä	¤'Û©lÄ	¤*+·à ©	¤*+~z!{|z'[¤.+ ©	¤ .+R{|z!+	¤*)+ '[¤-+zO{|z+¤ 9+ ©¤#C§v¤#©
f Ä	¤©hÄlÄ	¤'©à '!¤*+~z!{|zX¤-)+ +	¤*)+R{|ztÛ¤*)+ +¤-+zO{|z¤*)+ f¤#ÄC§v¤#©
 ÐZmÉ²_²&É`+	¶_vLYmAV/DSBUABC/^<;>=?hg3H:<B%}G(I(JAB6DFH8[VF65/5 = :Z8":3/3SW:3/G:<;Nhg3¥ ;A	/(5:3/=?hg36;@:$D: :BY:0:x:798;"5::$hg3S=.:ZI;"/7ABC:<B 1"ABlO¥D`ió@#j;NBTB¥EUAB6DBEDU»71\D;@:HM;NB8":g;IABC
D:3/%HG(I(J : iT:3/g:<;NhG3H:,;>=<8BU5Shg3D:<B`'95.:3/Z=?hG36;@:$D:<BY:<B:gB82/$5I;8 ;58=<SW:3/G:<;Nhg3H:<BR; = _|53 = :<BD:=\x»@WD : @V.D:GII= 5VSB_`:_.:0/g:<B^n	U@}5V/@C:<BUV == :<BY1
³ÉËFl
m[Ì ÔÐ].[µh±_µÊÉ<±_Í Ñ.³	ÉËYiÉ_gÉ±&²_±_µhÉ.Hÿ´PjiÍlÐP.³9jµh²_É±n0Ì	´[.[µ}ßji±_ÉÌ!Él
m9m ¶.+¶*+àqÉË	 Ñ²_µhÍEÌ!±_ÉË
³±&ÉHÿÉ.	ÍrËlÐP²_±&ÍPÔÐ]ÍzjkmÉujiÍr±´[.[µb0Ô´[ËiÉP³ÉujQ WÑ	³É²&²Eß ´[.³/iÉP³ÉT\±_.Pjn0Ì	´UhÉ.[ÉËµ±_ÉhàEµhÉÍrËÉ.[.	Í¶
\±_.& ÉËµ²&É±nlÌY³É<ËHÉmÉËr±9É.	ÍrÉ²²_É3.%}G(I(J¢¡ÉËÉ±nlÌ[É9±&Í(´[.PjiÉËrÉ<.RÏ¥ÉunlÌ[.´!.[µÉ. ²_±&É

 ÉËÍ³[Ð].!.É±&.[ÉCÿ´!ÑËl³	.´[.!µLÎ_g¥±jnlÌ[É.R%}G(I(J¢¡´[.³ÿÉ<.ÍËlÐ]²&±_Í8ÔÐ]Íj8mÉËrÉ±n0ÌfeP³±_É¥±&.REÐum¸É<²_²_É
+¶&v±£ ÉËrµh²_É±n0Ì09±&ÍCÉ.	Íj	[ËrÉ-n0Ì[É<.³É.Á.[±n0Ì	ÍrËÉ²"ÐPÍr± 	±jiÍr±jnlÌ[É6.¤Ë´[ÉunlÊ.[É<Ë"¡	Ï¥ÉunlÌ[.	´[.[µÉ<.
Ð].!µÉµhÉRmÉ.W±jÍ¶
C±&ÉujÉ WÉÍÌ[Ñ	³Éç³ÉËYÿÉ.	ÍrË½Ð]²_±&Í ÔÐPÍjkmÉujiÍr±´[.[µjÉÍÎÍ ÑhËrËlÐP´Pje³[Ð.Q³±&É%HG(IKJM¡¥ »É<Ë

ÍrÉ<±_²_´!.[µÉ.É±&.[±_µhÉËÐÉ<.¤g¥±&ÉP³ÉËµÉµhÉRmÉ.XgÉË½³É.q¶C±&ÉujHÎÉ±&µÍl
m'mq¶+¶&vÄDergóÑR³	±_ÉÁµÉ

9ÉujjÉ.!É.%}G(I(J¢¡S ÉËÍrÉ±&²_´[.[µhÉ.R9±_ÍóÏ¥Éun0Ì!.´[.!µÉ.³ÉË, ÉËzjnlÌ[±_É8³É.[É.R WÑ	³	É²_²&É` ÉËrµh²_±

nlÌ[É.gÉË½³É.q¶CÉËÉmÉËr±9É.	ÍrÉ²&²É¢ ÉËr² Ð]´X Ñh.0¦S§4¨.¦S%}G(I(JQÊÐP.[. Ñh.0p`qr)9¡`´!.³9³É.
`,©ª¡ Ï|É<ÌPn6.	´[.[µÉ<.QÎ´ Ër±&ÉP³É.¡jÍrÉ<²_²_É<.³üg¥±&ÉP³ÉËµÉµhÉRmÉ. góÉËl³	É.de*g ÔÐPÌ[ËrÉ. ³ mÉ±``s,¡
´[.³x`,sT ¡ WÑ	³É²&²_É.mÉÍrË ÔÐ#nlÌÍ²_±n0Ì[ÉFl
mgÉ±n0Ì	´[.[µhÉ.m¸É<±.[±&ÉP³Ër±&µÉ.K´[.³(Ì[ÑÌ!É.%HG(I(J,

p ÉËrÍÉ./ ÉujÍÎ´PjiÍrÉ²&²_É.ji±_.³¡¶¥C±_ÉKÏ|É-n0Ì[.	´[.[µhÉ.9±&Í\³É<.`,©t.q4vl}É²Nm¡jÍrÉ<.[ÉËrµh±_É.}j±&.³
 ÉËµ²_É<±nlÌDmÐPËH9±_Í³É![Ì ÔÐP.[ÑÉ.[Ñ²&±_µh±jnlÌ[É.Tp`qr)¡ WÑ	³É²&²eRgóÉµÉ.b³ÉËjnlÌg¥Ð#nlÌ[É.TC±n0Ì	ÍrÉW¡
' 45WFX;8	:GIÇ1T4VII:7.8[;"5:PIAr¢:x:7.8	:RAB6DDS;@:`mA=<8[5SBUD=$CI:<;NhG36ABC
0.4 0.6 0.8 1«
ERAT¬
10
0
10
1
10
2
10
3
10
4
dσ
/d
(E
R
A
T
)­
 [m
b]
NL2
®
DBF/LCA
¯
DBHM/LCA
¯
DDH/LCA
¯
250 AMeV FOPI
°
400 AMeV FOPI
±Au+Au
²
l
m9m[±&²"³´6³[µ`+	¶´<ÄLµY:g¶@CI:g;Nhg3D:<¶%/·T¸`¹º9µY:<¶G8":<;I»ABC:<B#¼;8UFU3,½5SBUVS¼~:gBUVIVGCS;>=?hg3H:<Bu¾N¿|ÀlO
Á`Á`jQkUÀ,ÂEUÃABUDR¼;>7¶V=G7VWFX;>=?hg3H:<Bu¾NÁ`i¢j|ÄÅABUDÁ`iQPÆ;NB~À,ÂEUÃ`Ä;8@8	:GI .:ZID:<¶<BLr½A¶»UTA
VtUTAÁSW:<;'ÄÄWU|Ä&:µÆ¼;8QD:<BP¥¹º»¼ZÇÁ58	:<BG.È"}SW:<;r)+hÄABUD/'ÄÄWU|Ä&:µ1
´U³³oÉ[´[²jÐZm[Ì ÔÐ³[µh±_µÊÉ<±_Íq³	ÉËEÉ?³Ízj"[ËÉun0Ì!É³³É³T9±_ÍÍr²_É<ËrÉ³T©[É²"³É<ËªmÉ±6C±nlÌÍÉ³`³ÐPÌ[É¥³	É ÔÐ]ÍÍr±&µ´U³[µjkgóÉËrÍ`ß£mÉ±þ³É³YÌ[±&ÉË=mÉÍrË½Ð#nlÌÍÉÍrÉ?³Ê³!ÉËrµh±_É³YÉËËrÉ±n0Ì!É³³±_ÉÎÉ?³ÍËlÐ]²&É³±nlÌU

ÍrÉ³³	´[Ë`Ë ÉËÍrÉ{m[±j`Ì#ÍÎ´h¤*+ÌSÏ(d"Ð2à½¶r(ÐPµÉµhÉ³ Ô´!Ì[ËrÍ³	±_ÉjÍ½Ð]ËÊÉRoÉ[´[²jÐZm[Ì ÔÐ³[µh±_µÊÉ<±_Í³Éuj
ËrÉ!´[²ji± É³R ÉÊÍÑË	 É²"³É-jHmÉ±``st´U³³0`,sT ³[Ð]Î´fe[³[Ð.9³±&Éx YÐ]ÍÉËr±&É
góÉ³[±&µÉË§jÍlÐPËrÊ
ÊÑ!Ër±± É<ËrÍóÐZmÉËûjÍ ÔÐ]ËrÊÉ<Ë(Ðum[µÉujiÍrÑU[Íg¥±_Ë½³ªe9g¥ÐhjCÎ´ÁÌ ÔÑÌ!ÉËrÉ³Ñ%/·`¸T¹M¡¥ËTÉËÍrÉ³0 Ô´[Ì[ËÍ¶oÒ9±_ÍÍr²_É<ËrÉ³R%·`¸`¹¢¡ÉËÉ±nlÌj±³³9³±&É(Ï¥Éuj´!²_ÍlÐPÍrÉ`±_Í³É?³#T`sX´U³³`,s` ÓÉ²SmPjÍ$

É³[ÉËµ±&É³g¥±_É8³ÉËr´6Î´ Ë±_ÉP³É?³PjÍÉ²_²&É³³¡¶
\±³[ÉóÐ³ ³ÉËrÉQ ÔÑhµ²_±n0Ì!ÊÉ±_Í[Î<´[ËqÉÔ¸É<Ër±É³ÍÉ²²_É<³`©[ÉujiÍr²&Éµ´U³!µ³ÉËEÿÉ?³ÍËlÐ]²&±_Í ÔÐ]Í¡É<Ë" Ñ²&µÍ Ô´9mÉË
³±_É W´[²&Ír±[²_±&Î±_Í ÔÐ]Í¥³	ÉËCµhÉ²"Ðh³É³[É?³#qÉ±&²nlÌ[É³q¶6(Ð9³±&ÉujÉÕË ÔÑÉÉ±³[ÉjÍlÐPËrÊÉÍÑ Ð]ËlÐ.9É

ÍrÉË½ÐZm[Ì ÔÐ³[µh±_µÊÉ<±_Í±ÖÉËrÉ±n0Ì¤ÉËr±[Ì ÔÐ]ËÉËÏ¥ÉPÐ]Ê	Ír±&Ñ³[É?³RÐP´gÉ±jÍ`ßlm9mq¶r+	¶´´Pàedg¥±_Ë½³¤ji±_É9É±jÍ(Î´!Ë~É²&ÉÊ	Ír±_Ñ³uÉË±[Ì ÔÐ]ËrÉ<Ë(Ñ²&²_±ji±_Ñ³[É³RµhÉµÉ³ Ô´9mÉË%·`¸`¹ým¸É? ÑËrÎ<´[µÍØ× PÙM¶±_É
ÎÉ±&µÍµhÉ³ÐP´PjÑ{g¥±&Éx%/·`¸T¹NÉ±³[É=góÉujÉ³	Ír²&±nlÌ[Él
m[Ì ÔÐ³[µh±_µÊÉ<±_Í ÑÚ WÑ	³É²&²e^g¥±_Éjn0Ì!Ñ³Á±³
³É³0q Ðh³´U³[µj" ÉËÍrÉ±&²_´U³!µÉ³Á³	ÉËl
m'mq¶+¶´³	±jÊ	´[Í±_ÉËÍ¦g¥´!Ël³É¶ÿ´[ËÉ?ÔÉË±9É³	ÍrÉ<² ²&ÉW³9ÿÉ?³U

ÍrË½Ð]²_±&Í ÔÐPÍjkmÉujiÍr±´6³[µ}Ð]´Pj(³	ÉË| W´[²_Í±[²&±_Î±&Í ÔÐPÍ*g¥±_Ë½³³´U³0 Ñ²&µÉ³³	ÉËÁÐ.É³0 ÑhËrµÉ<µÐ³!µÉ³rL
 YÐ³Ê² Ð#jji± ÒÎ<±_ÉËÍ³±_É}µÉ9É-jjÉ?³[É³0\ËrÉ<±_µ³!±jjiÉ/³Ðhn0Ì ³ÉËT W´[²_Í±[²&±_Î±&Í ÔÐPÍµÉ<²"Ð³	É³[ÉË|qÉ±_²

n0Ì!É³9ß ± Ñh²_µÉ?³³É³ ³´[ËnlÌ Û`q`Ñ	³ÉË mÉÎÉ<±nlÌU³[ÉÍ3à´U³³LÍË ÔÐPµÍ³[Ð.³U³`³±&É, W´[²&Ír±!²_±

Î±_Í ÔÐ]Ízj" ÉËÍrÉ±&²_´U³[µµhÉµÉ?³Ü ÛTqRÐ]´¶C±_Éuj¥ÎÉ±&µÍûl
m9mq¶X+¶´)eªgÑ9É?ÔÉË±9É³	ÍrÉ<² ²&É`KÐ]ÍrÉ?³
´U³³´U³PjiÉËrÉT\ËrµÉ_mU³[±jjÉK³[Ð]ËµÉujiÍrÉ²&²_ÍGji±³³¶SC±_ÉT W´[²&Ír±!²_±_Î<±_Í ÔÐPÍj	 ÉËrÍÉ6±&² ´6³[µ`¦S§4¨9¦[ßÝxÞàßTáà
ÎÉ±&µÍ9É±³\n0Ì Ð]ËlÐPÊÍÉËr±jÍ±jnlÌ[ÉujR\²"ÐPÍrÉPÐP´de¥³[ÐhjÎ<´[ËYÿÉ³ÍËlÐP²_±_Í ÔÐ]ÍzjkmÉujÍ±´6³[µ ÉËgóÉ³³É<Í
g¥±_Ë½³L¡³	±_ÉHÌ Ð]²NmÉÌ ÔÑhÌ[É`³Éuj|\²"ÐPÍrÉPÐP´Pj
mÉujÍ±`Í¥³	±_ÉÛ|³ÍÉËrµhËrÉ³[Î<É/ÝxÞ}+.âY³É-jCÑ#mÉËzjÍrÉ?³ Û`qY¡o³	ÍrÉË$ ÐP²_²je³[Ð#jÐ]²jxÝÞã+âmÉÎ<É±nlÌU³[ÉÍg¥±_Ë½³¡¶XC±_ÉujiÉËTÉ<ËrÍrÉji±³³W±³EÐumÉ²_²&ÉR+¶*)
³[Ð]ËµÉujiÍrÉ²&²_Í<¶r YÐ³ ´U³	ÍrÉËÍrÉ±&²_Í³[Ð.³U³³É?³TËÉujÍ²_±nlÌ[É³Ñ W´[²_Í±[²&±_Î±&Í ÔÐPÍjkmÉËÉ±nrÌÁ±³&+ ÔÐä´[±"³±

jÍ½Ð³	ÍrÉo³ÍÉË hÐ]²&²_É^eµhÉÊÉ³U³[Î<É±nlÌU³[ÉÍó³´!ËnlÌ#ÝxÞ'6`ÝxÞt©xÝÞã)F´U³ ³#ÝxÞå´¶HÝxÞ}+`É³Í$

Ç121!Â4365S¶5798":<¶<;>=?;@:<¶<ABCD:<¶/:EGFH:<¶<;N¼~:<B8	:GII:?BÁ58	:<B +
0æ 2ç 4è 6é 8ê 1010
20
30
40
50
60
70
80
m
ul
tip
lic
ity
 P
M
2ç 4è 6é 8ê 10
impact parameter b [fm]ë
2ç 4è 6é 8ê 10 12
DBHM/LCA
ì
NL2
í
250 A.MeV 400 A.MeV 600 A.MeV
l
m9m!±_²"³	´U³[µ!+¶´´LÄAI*8[;FHI;>^?;8S½58C:ZI5SD:<BY:<BH:<¶ïîH:<;IhG3H:<BÖ¾"ºÄðªÀHÃ!5I=PAB7.8[;NVSBÒñVS¼ò 8[V"óF65S¶$5S¼~:G8":g¶Üôr½A¶^?õÜ:g;ÜÄV.D:GII»¶g:$hg36BUABC:gBO¾N¿|ÀlÑABUDÁTi¢j|ÄkUÀMÂEUÜÃTôr½A¶LUTATV¿UTA
öVII;>=?;NVSBY:<BY1
÷ !Ër±nlÌ	Í¥³É³Ð#nlÌ ÷ ÉÌ[ËóÎÉ³	ÍrËlÐP²_É³øUÝxÞ' ÷ É?9±>¡ÛÎÉ³	ÍrËlÐP²_É³R(Ñh²_²_± ÷ ±&Ñ³[É³ø´ ÷	ù ¶HoÉ³ØEÐum¸É<²_²_É+¶-ú ÷ ±³³W³	±_É/±_ÍrÍ²_ÉËÉ³#ÍÑÐ]Ë½Ð9ÉÍÉËK³ÉË(Ñhm¸É<Ë ÷ ÍÉ³o³ÍÉË hÐP²_²_ÉbÐ³[µhÉµÉRmÉ³ ¶rC±_É}µ´[ÍÉÔÛ
mÉËÉ±³ ÷ Ír±´U³[µ9Î ù ± ÷ nlÌ[É³ÊÔÉËr±9É³	Í´U³³Ì!ÉÑË±_ÉYß ±³ ÷ m¸É ÷ Ñ³ ³ÉËrÉ03Ô´[ËR`,s` TàZø³±&É9ÐP´ µË´U³³³ÉËÎ´U É<Ër²iÔÐ ÷÷ ±_µÉ?³ lb³6Ð ÷$÷ ´U³[µ ÷ [ËÑÎÉ8³´[Ë`³ÉË(ÑÐP²_É ÷ ÎÉ³[Î?Ð]Ë½Ð9ÉÍÉË(Î´ÉË ù Ð]ËÍrÉ³ ù Ð]Ëø± ÷ Í ù ±n0Ì	Ír±&µ»±³sC±³m[²_±n0ÊÓÐ]´ É±³[É?³` ÉËrµh²_É±n0Ì|9±_Í ÷ ÍrÑÐ]Ë½Ð9É<ÍrÉË½ÐZm[Ì ÔÐ.³[µ±
µÉ?³#© ²_´UhÑ#m ÷ ÉË hÐZm!²_É³q¶
%¢ûü(ýþ )+ÄlH¶* WÉ  'ÛÄÄlH¶* WÉ?  fÄÄ÷lH¶* WÉ 
©TÜo '' ++ f)
p`qr) +) +· ff
`,sT ut.q4vl +hÄ +) +·
`,sT ut.qrl +´ +' fÄ
 ÐZmÉ²_²&ÉR+¶-)L`ðmB8	:<¶g:¤\|¶g:<BS^.:<BÝxÞ}+.â!D:=ÄAI*8[;FHI;>^?;8 ½58=?;NB8":<¶<ñ5II=RÝxÞ}+~ô ½A¶LUTA VUTA
_`:$5798;NVSBY:gBRSW:<;¢ñ.:<¶Z=?hG36;@:$D:<BY:<BuÿM;NB=?hg36Aó¢:gBY:<¶@C¥;@:<BY1¢Á;@:x_`:$hG36BUABC:<Bu=?;NBUD#¼;8TBU;Nhg38(Ç
I;NBY:$5S¶G:<B #5I:$hg75ÇÄV.D:GIIï¾N¿|ÀmlWÃ AB6D ¼;8 Á`i,Çö¶½5"ô<8	:<B ¾NÁ`iQjbÄRÃ AB8":<¶kXV36BY:
i`:g¶½Ahg7=?;Nhg38[;*CSABC¤D:<¶M¿ ;Nhg38CI:<;NhG3C:<õ;Nhg38N=.:x:G7.8":¤¾NÀ,ÂEUQkUÀ4ÁUÃ1Á;@:x:EGFH:<¶<;N¼~:<B8	:GII:<B
Á58	:<B¾NPÓ¹»º¼@Ã=?;NBUD0D:<¶b_T:ô.1H	S":<B8BUVS¼¼~:gBY1
C±&ÉHÏ¥ÉPÐPÊÍ±_Ñ³ ÷ ÉRmÉ³[ÉK± ÷ Í¥±³ÁÍrÌ[ÉÑhËrÉÍ± ÷ n0Ì[É?³#±`´[² Ð]Ír±&Ñ³[É?³`³´[ËnlÌ³±_Élb³!µÐZmÉ}³É ÷ ÛÍrÑ
ÐPËlÐÉÍrÉË ÷ ´U³³R³É<ËÛÍrËlÐPÌ[²_Ë±nlÌÍ´U³[µÁÉ±³³É´[Í±_µ É ÷ ÍrµÉ<²_ÉµhÍ¶É±ó³ÉËlC´ ÷	ù ÉËÍr´U³!µW´U³U

÷ É<ËrÉË|\ËrµhÉRmU³[± ÷÷ É ù ±&Ël³/iÉP³ÑnlÌWµhÉ³ÐP´ ÷ ÑR ÑËµÉµÛÐ³[µhÉ³ ù ±&ÉL±ÎÔÉËr±9É³	Í¶(Ð]Î<´ ù É<Ë
³É³çÐ]´ ÷ ³ÉË³³Î´ ÷ ÍlÐ.³³ ÷  É<ËrÍrÉ<±_²_´6³[µ¤þËÉ±_µ³[± ÷$÷ É`´U³	ÍrÉËlb³ ù É³ ³´U³[µ³ÉË©[ËlÐPµ9É?³Í½Ð

 f ö5WFX;8	:GIÇ1uöVII:7.8[;Nñ:PIAó¢:x:7.8	:RAB6DDS;@:`mA=<8[5SBUD=$CI:<;NhG36ABC
30 40 50 60 70
PMUL
10
0
10
1
10
2
10
3
D
N
/D
(P
M
U
L)
  [
m
b]
FOPI 
Au+Au (400 AMeV)

l
m9m[±&²"³´6³[µ0+¶´)L/µH:<¶@CI:<;Nhg3D:<¶`ÝxÞàßTánº9µY:<¶G8":<;I»ABSC:?B¼;8TD:<B:$EGFH:<¶W;N¼~:gB8":ZII:<BÁ5º
8":gBØô ½A¶ UTARV UTARSW:<;'ÄÄTU|Ä&:µÊ1x¾N=?hg36õ5S¶^Ã0¿bÀmlOR¾[¶V8*ÃÁ`iQjbÄkUÀ,ÂEUAB6D¾CS¶ ½AB9Ã
Á`i¢PkUÀ,ÂEU1
Ír±&Ñ³ ÷  ÑË ÷ n0Ì!Ër±> ÍµhÉ³[ÉË±_ÉËÍø ´U³³ Ô´[ËxiÉP³É ÷ \ËÉ±_µ³[± ÷ ³±_Ém ÷ ÉË hÐZm!²_É³am¸É ÷ Ír±`Íø¡´U³ ³Ð³ ÷ n0Ì!²_±_É?É³³ Ô´9mÉËÐP²_²_É\ËrÉ±&µ³[± ÷÷ ÉµhÉ9±&ÍrÍrÉ<²_Í¶'lC´ µhËr´U³³#³	´U9É<Ër± ÷ n0Ì!ÉË,©E²&´[Ê	Ír´ÐPÍr±_Ñ³[É³´6Á³±_ÉÏ¥ÉPÐ]Ê	Ír±&Ñ³ ÷ ÉRmÉ³[ÉxiÉP³É ÷ ÁÐ]²³[É´ mÉ ÷ Ír±Í ù ÉËl³	É³rø¡´U³ ³TÎ ù ÐPËx9±_Í³	É³Tµh²_É±

n0Ì!É³¤ WÉÍrÌ[Ñ	³	É³ ù ±_É±£ÔÉËr±9É³	Í¶S(Ð ÷ mÉÊhÐ³U³	ÍrÉ ÷ ÍrÉx ÉË	MÐ]Ì[ËÉ³ÁÎ´[Ë¥ÉÔÉËr±9É³	ÍrÉ²
²_É³ÑÉ ÷ Í±´6³[µ`³ÉËKÏ|É8Ð]Ê	Ír±_Ñ³ ÷ É_m¸É?³[É± ÷ Í³±_É ÷ ÑhµÉ³Ð.³U³	ÍrÉ î6¶5SB=?ñ:g¶Z=?5I;N¼bFXASI=?5SBU5I Å9=.: Ñ³!(Ð.³[±_É<²_É ù ±n6ÎÁ´U³³K³³[±_Éun× ·  Ù[øÐP´ ³±_ÉÌ[±_É<ËiÉP³	Ñn0Ì ³[±n0Ì	ÍÉ±³[µÉµÛÐ³[µhÉ³ ù ±_Ë½³¡¶o³ ³É³YÌ[±&ÉË=mÉÍrË½Ð#nlÌÍÉÍrÉ?³©`o@¡ÔÉËr±9É³	ÍrÉ³ ù ±&Ël³ Ñh²_µÉ?³³ÉË$ÁÐhÉ³# ÑhËrµÉ<µÐ³!µÉ³rLÁÐ³³Ô´[ÍÎÍ}³[ÐZmÉ±Ó³±_ÉR Ð]Í ÷ Ðhn0Ì[É¥ø\³[Ð.W±ÅÉ<ËrÉ±n0Ì ³ÉË\ËrÑiÉÊ	Ír±&²_Ë½Ð[± ³±_Í8ÔÐ]Í(É±³[É ÷ ÍlÐPËrÊÉo[´[² ÷ ÊÑ¸Ñ³[É³	ÍrÉ±³6¡ Ï|±n0Ì	Ír´6³[µ#	
¦ÐP´ ÍrË±_ÍrÍ ß ÷ ±&ÉÌ[É}³[ÐPÎ´tl
m9mq¶X+¶à½¶r ÷bù ÉË$
³É³¤³´U³ÐP²_²_ÉÎ´!Ë¡l=nlÌ ÷ ÉÍËlÐ³ ÷  ÉË ÷ Ð]²&É³o!´[² ÷ ÊÑR¸Ñ³[É³	ÍrÉ³ Ð&ÉË,qÉn0Ì³&Í
³ Õ ù n ÷  "!$#&%('*)+", ÷ ,U-%$?ø/. 021 ) '*)435*67%Õ ù n8 ÷  !9#:%;'*)7 ÷ 
< -n8>=´?,%/@%9#A!$¡CBEDGFe|¨DH$IKJML yONQP ø@R´?,%/*"% < 9$-n8S³TB DUFe|¨DUÐdVIXWz NQP ø
,U³GYTZ ÷ #³ ÷ 6[&Y,S%zn ù %\Y>Y-@%$9]G³GY³¡ ^$%9 ù  < ³GYC", ÷ < RmS-³GY_ø
ù - ÷ -`, < %9,U³GY# Q#³uQ9%$,U%$#:]_ ÷÷ ³a-S%$;,S% ÷ S%&?,U³ < -n8So³b#:%$c"9#³d?,9mG%+Y-feg

"!$-#³ ÷ RmG³S Q%9#:%9³^G6r©?,% N ù %8Y#h ÷ [Y_%`Ëi_%$;Zj*+ <  ÷ $]_6r7_%`kb¡¥ l_!9#:%
YnmH³%9 ÷ #Y-c¡l=n8 ÷ Y ÷ Q ÷ $ ÷ ø5Yo6p56@Ycegn89,U³ < Y ÷ q$#G"%\_$% ÷ ø
,U³GYr]_, ÷ .³sY%bQ9%8S4hn ÷ 
m4Ys%gY-[eg!9#³ ÷ RmG³S³S ÷ @%$ < ³S ÷÷  ÷ 6 ^³C³$%9 ÷÷ %9 ÷ n8^YS.³U³t?,S%Y³tl
m ù n,U³ < ÷"ù ³S!Q*uvw] ù  ÷ n8S³CY%;",Y-

÷ %mËi ÷ mG ÷ $r9³ ÷ n8S³Dmx"%$?³yY% ù "S%9³hez!9#³ ÷ RmG³Q6 ÷ | a$S#Y
 ÷ `Y#³ ÷ $%9%97³tl
m9m56+6´ú67%;%$un8$5-sY%l
m9m{6r+6´ú] < Y s%9$-,U³ <
Y ÷ l
m ù _n8,U³ < ÷"ù ³S!Q ÷ ?,%³Sn8	¡Q]?³9%8"-[#& ÷ -#³S³{6 ^³T%9*?"-f³ < ",Uq"%$

$ < 0 s%$9-,U³ < øyY|,U uv}0~Z]_³9%$-%$ ÷ _67Ñ%$-$cY ÷ % s%$9-,U³ <a< NmS
Y³Æ9$_%$³tl
m ù _n8,U³ < ÷"ù ³S!Q|2uv} ù -Y%_67_%r-³S!Q05-gY- ÷ %lm9mS

Y,U³ < ] < Y ÷ ³Xl
m ù _n8,U³ < ÷"ù ³S!Qs ÷ ©S,U³S!$-#³TY%9ÿG³$%8-?"Y%eg"!$-#³
Ò s% < _n8f],UÚÊÔG%$³67+$S#&%$9 ÷ nS?³@% < RmU³S ÷÷  ÷ ³GY ÷ # ù #&S5 ÷ ©S,U³!

$-#³Y%³S#:%$%9$³Æ a,S-$S-]?"RÝxÞàßTá¢¨.ÝxÞ}+âBuvB[ÝxÞàßTá P  P  ÷ ",¡n
" ÷ ©S,U³S!$#³CY ÷ Q$#G%8.$_% ÷ B$	uvB	{ P  P YS"% <  ÷ $-6X7-R©ÊTo@¡[$³ ÷ ³xY
 1p1&öVII:7.8[;Nñ:<¶ ò :<;8[õ ½5S¶G8=4nAZóñVSBÑ¿ A7.I:$VSBY:<B  
%Mû?ü@ýþ )+&Zl`6* a?  'QZ:Zl`6- a  f:Z&Zøl`6- a 
{9&/ f6-ú f6*ú +6-+
ÝxÞ}ú {9z 6  6Z 6-+{9SQs :  f6-+ 6*f 6-f
{9&/ 'S6-) 'S6´ ú6'
ÝxÞ' {9z +6-ú +6*ú +6´
{ SQs :C ú6  +6Z 'S6 
{9&/ ´:6 ´:6*f ´:6-)
ÝxÞ}+ {9z )6Z ´:6*ú )6Z
{ SQs :  ´:6-ú ´:6*ú ´:6-ú
*ZmG-,+6*úLmA¥=?5S¼¼~:<BS365SBC^?õ;>=?hg3H:gBD:g¼å¼;8(8@I:g¶g:<B ò 8V"óXF65S¶5S¼~:G8	:<¶¢ { ô?¼Ü|ABUD
D:<B/ÄASI*8[;FHI;>^?;8 ½58N=?;NB8	:<¶<ñ5II:?B`ô ½A¶\UTA VUTA_T:$57.8[;NVSBY:<B9SW:<;Xñ:<¶=?hg36;@:$D:<BY:gBÿM;NB=?hg36Aó¢:<Bº
:<¶(CS;@:<BY1HÁ;@:,_`:$hg36B6ABC:<BØ=?;NBUDR¼;8D:<¼å¿|ÀlSÇÄVD:ZIIXAB6D~¼;847VSBCSA¶58[;NVSB=?5Sg3 ½5SBC¥;º
C:<BÁTi,ÇP:GID:<¶<B¾NÁ`iQjbÄkUÀ,ÂEUÃ1UÁ;@:/:$EGFH:<¶W;N¼~:gB8":ZII:<BÁ58":gB¾NPgls(Ã/=?;NBUDD:<¶n_`:ô.1
	S":<B8BUVS¼¼~:gBY1
YSumU_Ü³,S%; ÷ ©S,U³S!$-#³^ Q#³ ÝxÞàßTá¢¨.ÝxÞ}+â¡],^ Q% ÷ $³56X¢³ ù n$ <  ÷ @% < RmU³S ÷
 ÷ øsYS.i-£ %9n8>£-$$-%$_%x a,S9¤S-]-?`, < %9,U³GY¥Y_%", ÷ %$nS?³GY³ Q\"$ ÷ 9!
Y-feg"!$-#³ ÷ RmG³S`£h ÷ _S% < ,$%/Õ³x",S < !Q-mU ÷ $-££ ÷ 6X©?,S% < .³S]r¤G%9¤S¦?"%$[#:- ÷ #³S³S³ <  < ?³³S£h£f@Y_%£-$$-%$§l
m ù n,U³ < ÷"ù ³!Q]_, ù  < ³h], < _%$³ < % a,S-$¤]_?B ÷ -S+YS"],",Pn8cY-=l
m'm56+6´´ P 6Uo³ < ³S]+]³$%8³[#:- ÷ #³S³f£chn³G&?,S%9n8>³S0 ÷ $-££f,U³ < Y%eg!9#³ ÷ RmG³S ù ³S < Q³6³rø@],S£csS%/  ÷ 5nS?³>Y ÷ Q ÷ 9£ ÷ ³§Y%eg"!$-#³T$_ < ³S#&££r?³^GZmG³56Q7-#Û|³ ÷ nS_%$!Q-$<³
mG < .³S]]³$%\"-³TB"{z ´b£ P ,U³xY < ³S]¤G%9¤S¦?"%$?³>eg"!$-#³S?³¨B	{ y  R}´Zb£ P
÷ ³GYTZmG%/?,S%Y ù 9%$il|³G"- ÷ S%,U³ ù  ÷ ³9n56gY_%~Q-!$#³>]³$%\"-%[#:- ÷ #³S³C% ÷ $%$-n! ÷ n8¡Y%`?Ô¤G%9£³$tmG ÷ 9££f9~Q9#&¤G"%\"£9%mG%9n8tmS ÷
S³a],);Rúb£ø ÷ #aYcY- ÷ $#&¤G"%\"£_$% <  ù n$9³c£9$-%$³0m ÷ _%$ &ZmS-³^ Q#³
÷ #&n8S³¤©/-,S!9,G"9#³S³#³n8 ù  ÷ ³9nmG_³©G,6: ù _%8Y³{6HÛb³GY ÷ n?:n ù _%8Y³@% < RmU³S ÷÷ ûmU_ ÷ S% < %$#:³Q9#&¤G"%\"£9% ù  < ³], < _%$³ < %|Q8$ ÷ $-!³Sn8 ù 9%
Y ÷ !,S$-%$_6
ª«A¬ ­ ®r¯¯_°[±²l³_´°[µ·¶c°(³t²{¸ ¹º µ@²l»5¼>½|¾ ´®r¿ À ½|±a¯_°[®r¿|°(¿
Ë¥%mG < ³U³S?³TYl|³G"- ÷ r£-;Y%Ûb³$_% ÷ ,¡n,U³ < Y ÷ !Q#&_!9 Q³^ÁQ- ù ?"%$ ÷ ©G, ÷÷  ÷
 Q#³Â7,S!#³S³56Ã+7³Y³`%mG$%\#n89$³ÄÔ¤U_%$£h³9³`³GhnÅS%8 < £³$³;,U³$_%$Æ
÷ n8S-Yn%GÇ5:Y,U³ < ÷ ]" ÷ -!$_%$ ù ,S%8YSø] < ³ ù -%5³l
m9m{6È6´W'+Y³fÁQ- ù ?"%$ ÷ ©G,É
 Q#³CÊ@%9#:$#³S³TBAËÌ0 ´ P ø5Yo6Í{6xÎb%9³Ê@%$#:9#³S?³^,U³GYa_n89³cÅS%8 < £³$?³Ï£h[Ë	0Ò´&6
Ã[fÐAY#n8TYhÑa,S-$¤]_?zÎb%9_%;Ê@%$#:9#³S?³Ò _ < %?#:É:_%f" ÷ Y-Y%;n$³CÅS%\ < Æ
  öÓnÔÖÕ×AØ8Ù Ú öÛ:Ù-ÙØ$Ü× ÕNñ"ØfÝsÙÞóØ-ß;Ø$Ü×AØÞàáÏáQÕXØ[âyÞ:ãt× ÓQàSá"ã9ä:ÙØtÕ4å8æÞà:ä
0.2 0.4 0.6 0.8 1ç
PMUL/PM5è L
0
10
20
30
40
50
60
70
80
<∆
Φ
> 
(d
eg
.)
FOPI
é
<ê ∆Φ(PMUL)>
15ë 13ì 11 9í 7î 5ë 3ì 1ç
b [fm]ï
<ê ∆Φ(b)>
−100ð −50ë 0ð 50ð 100ð
∆Φ (deg.)
ñ 0ð
20
ò
40
ó
60
ô
dN
/d
(∆
Φ
)  
(õ a
.u
.)
l
m9mS-4Y,ö < È6÷?úøyùUØtúô_Ó"æúØtà(û_ÞúzØ$ü\ÔUØúnÕ4ýrØtà×VØ8Ù-ÙØ_àþ+Ø$Ü&ÛQàÿãt× únÞ:Ü× Õ4ÛQàráØú¢þ[Ø9Ó"Ü×EÕ4ÛQàÿãØ nØtàUØ Ú
ÝÞúØ8×EÓQÕÙpã(ã_ÕXØ9æGØ0îUØ$ü× Ú
£ö$ ÷ ?ø5ö ÷ ¤S%9n8 Y%fÁQ- ù ?%$ ÷ ©G,SÉ| Q#:öTË 0}÷¦-n8Sö|£ ù  ÷ ö$-n8Sö^Y£
ÁQ- ù ?%$ ÷ ©G,SÉC Q#:ö§"-ö Â7,S!_#:öSö{6@Ã7- ÷ 	
m ÷ %9 :umSc ÷ hYSZmG+" ÷ ÅS,SöS!$-#:ö§Y%
e7¤S4Y?D
BXöS#&%$£-%$",Î Y|Ê@%$#&ÐA!9-%8"¤4Y-?"£ Án ù %9¤S,SöS! ÷$÷  ÷ 9£ P Î?,S%
 Q% ÷ nY_öS[Ña#Y-SøGÄ@ö ÷ n,SÉ:_öS% < öc,SöxYGö$%\"-? ÷ !4 ÷÷ ö|YS"% <  ÷ $-6GÇo_$]Æ
$%9 ÷ öxY < £C?ÉCY%Ña,S-$¤]_? <  :Yö%ÅS%8 < £ö$mG ÷ 9££ ù #&%8Y_ö56 È
ö ÷ ¤%$n8;YSZmG ÷ S%]ö$%8öC,SöGY!' ÷ £Q]_ö9%8"-ö^eg!9#:öörø ù # mG Y%
ÐA ù _ < aÁq$#:É&¤G"%\"£_$%mU_%$nT Q#:£  Q% ù öxY$_öTÑa#Y-[öS*?"ö < CB*ZmG-^È6*ú P 6
l7,Î < %$,SöGYTY_%fö <  ÷ n8S%?"öS!$ö Ã7_$!$#&%8"!]¤8"ö]rÎt?,S%D
2Za] < ö Y-cÅ/-,SÉ:Æ
 Q%$9-,Sö < ö¨-öS!l ÷ ££9%$c,S£ Y->Án8 ù %$¤S,öS! ÷ %\"¤S Y?"cD 
 Zø YaÎ?,S%
Y`Îb#& < öGYhÃ7 ÷ !, ÷÷ -#:öTumG%;öSn8 ù n89 <  ÷ ø{YSÏ-£! %9n8a¤G# ÷ 9 Q%e"¤S Y?"
Y%Áq ù ?"%9 ÷ ©G,SÉ[¤S%\"!$ ÷ n8`,SöGumS*?ö <  <  Q#:öYöf#"¤U_%$£hö9tö%$ < _mU_öSS-$öf ÷ 
B ÷ SYS"]_, l
m'm56oÈ6  P 6/ÁQ#&£g_ < ö ÷ nY ÷ &m ÷ %$ &umSf],^_öS£ ],S Q%9A? ÷$÷  < ö's% < n£ Y_£}Ä("¤G%9£ö6
)¥%Y ÷ !,S$-%$öC],Sö¦?#n8 ÷ YödÄ¢-ö©G,SÉY%Â7n < n <  ù n$ ÷ +*Ö!Q$£~e"S£hö
Y%yÇ-,l¨Âf?S%9,Sö < ",Î{YöÁQ- ù ?%$ ÷ ©G,SÉ6ø"-öGY£ Y egunö,Sö < öÃ. 0/[Ñ21Ç-,lÒ,SöxY
Ã. 0/[Ñ21Ç5Ã
l	£9öGöGY%g Q_% < -n8Sö ù %8YöTBEY,%n8 < ]_# < _öa,SöGY^!,S%$] ÷ $%9n8S-%$ P 6
l7, ÷ Y_%l
m9m{6GÈ6÷<' ÷ - £c"öhöS_ö],S£3¦_ ù  ÷ _ö9n8SöhÄ@ö©x,SÉY% Â7n8 < -n8SÆ
<  ù n ÷ +*Ö!$c,Î;Yö¥ÁQ ù ?%$ ÷ ©G,SÉ6øsY%{mG ÷ _S%f]ö$%\"_ö54[#:- ÷ #:öö¥B È P
", ÷ < ¤%? < $%^-ö Ä@% ÷ n8Sö,Sö < ,Îb$%9$|%$ "9 ¨]_, ¤G%$-¤S*?"%9ö64 #&- ÷ -#:öS_ö B7!' P 6
Ã7 ÷ Gö9%8?" ÷ Zm*?"ö <  < !Q@ ÷  ",ÎyY£yZmöSS£_öGY£ ÁQ$#&É:¤G%8"£h$% ù #n8SÆ
÷ öxY-#:!&"-98E£¤,S ÷ %8",£c"öS ÷ #&$%$#&¤Sy],S%&?,¡n!],Î?,S%$ö56 ?l7SöS-n8[ö$_%$¤S%9$-%mG%o ÷ yY
Ä@öS% < umS*?ö <  < !Q-@Y_%sÂ7n8 < -n$ <  ù nQ ÷ +*Ö!$Qø8£-5],SöS_S£öGY%*Ä@ö ÷ n,SÉ:_öSÆ
% < f ÷ Y%[-#:!&"-Ê@G ÷ ö%8",£ ÷ ?%$!Q%Y,%n8^öS;:#ÅS%9£<=4 , < >4[#:öm < ,S%8$-#:ö
YS"% <  ÷ $-?ø ÷ #hYSÉY?4[#:öm < ,S%\"$-#:ö ÷ ZmS¦?"ö <  < !Q_+Y ÷ £-$$-%$_öÅx_4Y ÷ mG5*?#:%$Æ
öCÄ@öS% < _ö ÷ ?%$!Q% ù %8YÖ65Ä@ö ù n8$ < %@7ö9% ÷ nYc] ù  ÷ nS_ö^YöCÃ 0/[Ñ21Ç-,lA
,SöGYÃ. 0/[Ñ21Ç5Ã
lAÿez-nSö,Sö < öf ÷ sY-ezY,S!9#&öY ÷ Áq ù ?"%9 ÷ ©G, ÷÷  ÷ Y,S%znÂ7n$Æ
< -n8 <  ù n8 ÷ +*Ö!$Q6qÃ7 ÷ K?"É& ÷ n8a,Î YS ÷ 's%$x"9öcY ÷ %9¤S,S ÷  Q_ö's!9#:%AÎb4Y ÷
Ú  Ú öÛ:Ù-ÙØ$Ü× ÕNñ"Øtú ò ØtÕ×[õÓQú8×Mã4zÞZóñÛQàCB Þ:ÜÙØ9ÛQàUØtà &
−0.5D 0D 0.5 1E
Y
 (0)
−100
−50
0
50
100
150
−50
0
50
100
150
<
k x
 / 
A
>
  [
M
eV
/c
]
−50
0
50
100
150
200
DBHM/LCA
F
DBHM/LDA   
F
DBF/LCA  
F
DDH/LCA
F
NL2
G
FOPI
H
0D 0.5 1E
Y
 (0)
PM5
I
PM4
I
250 AMeV
J
400 AMeV
K
600 AMeV
LNMOM 4Y,Sö < È6÷W'øfùUØúXä:ÙØÕ4åæTáØ9ãfÜ&Û:ÙÙØ9Ü×EÕQPØàSR{ØtÕ×TUÓQú×4ã4Þ:ã8ãØ$ãVPÛQà ú$Û:× ÛQàUØtàXW4ËO0 ÷Y
ýfÕ×cáØtý Zsü8ÔGØtútÕ4ýrØtà×2W ÛVß;ØtàGØ2R\[&ýU 8Û:ÙØ]Y_^a`b`dcegfh Ú ÕXØ^þ+Ø9åæàSÞà:äØtà ã_Õ4àSáwýfÕ×áØtà
Ü&ÛQà¦äQÞú9Ó:×EÕ4ÛQàQã_Ób æ0ÓQà:äQÕäØàjiÕ×X×AØ8Ù kØ8Ù áØtúnà¥áØ9ãlÓnÔÖÕ×AØ8ÙÍãnm¡áQÞú9åæ&äØokpÞ:æú8×T@ÛQú$áØàrqst0u
þ[Ø9å8æàSÞà&äØtàvPÛQàxw;ÓQÓQúyOiCÓ:Ù zÕXØ8×zWQ.t{wNiyO|0}-~cáQÞú9åæ&äØ$û_Û8äØtà#Yc.t0u:þ+Ø9åæàSÞà:äØtà
PÛQà Ý{ÞåæQãTØ8×hÓ:Ù Ú WQ.t ÝpyO|0}-~c[ÔÖÞàÿÜ×Xãt× únÕ4å8æÙÕXØtú8×Yc ÓQú$ÓQýrØ8× únÕ ã_ÕXØúnÞà:äPÛQà[ÔGØ8Ù`Ø8×
Ó:Ù Ú WQ..w{yO|0}-~c;ÙÓQà:äãt×EútÕ4åæÙÕXØtú8×Ycfã_ÛbT@ÕXØ^áQÕXØÔSæGØtàSÛQýSÓQàÛ:ÙÛ8äQÕ ã_åæGØa ÓQú$ÓQýrØ\×EútÕ ã_ÕXØtútÞà:ä
áØ$ã+àSÕ4å8æ×]uQÙÕ4àGØ9ÓQúØtàaÓ:ÙØ9åÜ"ÓuiCÛáØ8ÙÙpãWQBN|>mcÔÖÞàÿÜ× ÕXØtú×AØ0lÞú+P"ØàY Ú âyÞý~ùUØtúXä&ÙØtÕ4åæã_Õ4àSá
àSÛåæZ úXäØ àSÕ ã8ãØ áQÓQúXäØ$ãt×VØ\ÙÙ×QcCáQÕXØ áQÕXØ	lÛQà*äQÞú$Ó:× Õ4ÛQàÿã_Ób æ0ÓQà&äQÕä"ÜQØ_Õ× P"ØtútàSÓQåæÙ+Ó"ã8ã_ÕäØà
WQ.t{wNiyO|-~Nc*ãt× únÕ4åæÙ ÕXØtú×AØlÞúP"Øtà#Y Ú
M ]#;6{Yg%.+*\!- bö2G,V8öGYO < n8,Sö < M ]?, < n8CYg%  #:!&  ö	8E£¤S,  V%\",S£"öOV#:9%%9!  ?"%_ö56GÃNoU*_! bUG,V\"öGY < #n8,Sö < 0%8Ya£0ghnöGY%.8E£¤,  A%8",£c"öOV#&Æ
$%9#:¤OTsØtÕ4åæGØtú(g`",Î#öO;9ö  n8O LNM n8g ?hn,Sö < Yg'!9#:%AÎ  Yg7],S% ?,Pn!Æ
],Î ?,S%ö	QABO LNMOM 6:6÷: P 6lÁQ#&£.0-%8YCYgohÑ^"%U£~öÎ ?"ö < nO_öÒÁQ\:Yg-,S£
Yg%4[# o -#:öcöOn80V#V\"%9!a#  nc M <   öS!00o;#&SöO? 9% ?,¡n!n < ,Sö < Yg% L öÆV#&$%9#:¤OBEÇ5Ã L P 6
ÃN%>'s_% < #n8[£-*Yg£ Ä "¤%-£öo]# < ¡9_%$O-öpYS"É;,Sö_%( 9%&?,Pn8!Oan8 < ,ö < Yg%
ÂNn < #n < #0n$a+*\!QYo < # M   e0"!-#:ö9Yg¢öG"£-! M a% M n8S% M ö0-%8Yo68Eö M A#:öGY%@Î?,S%¡aS%5]#ö$%\  (4[#  #&öOö.V*Yg ?@ M %#öA-££`,Sö < Y%5Ã. 0/+Ñ21Ç-, L 
e0unö,Sö < ö>£Ygö Ä("¤%£_öö£aS%f],Îb%oYgöA  öGY\# <  < ö¥Yg M #g¤Æ
%-¤S*?%öeA!#&öOö^Yo09ö < _%[Yg_%[ÅG  V_6GÃNo!5?#&öSö%-ö^Yg%+"¤¤S%$#"£c b_ö 9GöGY  ,Sö < Y%fÂNn < #n < #0n$¤-$,G-#:öOö   < ö¥-öTYg£ ö,S%¦¢££9%Qaot%$Æ
;:#ÅO%9£<=4 , <   8E£¤S,  V%\",S£h!Q#:öm < ,S%8-#:öOö M $%\#n8N{%8YöpÖYo6Í56¡§¨©(0x§¨#ª6
ÃN; 9#«x"öGY  ,Sö <  Q#:ö  #&!&  _öC"öOV#¬9%$#&¤r_öTÊ(«­aöO®­,S£¯b°&öm < ,®­d¬o°&öOö5a° o ¬ M #
÷Z&Z lÓnÔÖÕ×AØ8Ù Ú lÛ:Ù-ÙØ$Ü× ÕQP"ØfÝsÙÞ±Ø-ß;Ø$Ü×AØÞàáÏáQÕXØ[âyÞ:ãt× ÓQàSá"ã9ä:ÙØtÕ4å8æÞà:ä
0.2 0.4 0.6 0.8
Elab  [A.GeV]²
20
40
60
80
100
120
<
P
xd
ir
/A
>
  [
M
eV
/c
] DBHM/LCA
DBHM/LDA 
DBF/LCA
DDH/LCA  
NL2
FOPI  
LNMOM  Q³g´ öOµ[È¶÷_ÈøbiCÕ×b×XÙØúØtú@äØúnÕ4åæ×AØ8×AØtú9R5ØtÕ×7TÓQú×4ãQ·Þ±¡Õ4à`ãØtýfÕou:ûØtà× ú$Ó:ÙØàWX¸dY~+Þ&¹~+Þ¦l(Û:ÙÙÕ ã_Õ4ÛQàUØà^Ó:ÙÍãgÝ{ÞàÿÜ×EÕ4ÛQàcáØtú9Z Õ4àÿã_åæÞ±ØtàGØtúXäQÕXØ Ú ÕXØ9Ó:×AØtà ã_Õ4àáfáØtú þ+Øok Ú ^a`b`dc>egfh
Øtà× àSÛQýfýrØtà=c¢ÞàSáfáQÕXØg×4æGØ9ÛQúØ8× Õ ã_åæGØtàrþ[Ø9å8æàSÞà&äØtàrã_Õ4àSá`ýfÕ×yáØtà`ä&ÙØtÕ4åæGØtàiCÛáØ8Ù-ÙØtàTyÕXØ
Õ4à~ #  Ú>ºÚQ»¼ áQÞú$åæ&äØokpÞqæú8× Ú
½ ö¬®¤­  _ö;4¾° o Q°:öO_ö ½ ´ ¬®+*\ö ³ #®a#öp9°µ#µ_ö¿o¬ ½ ´ ö#«O¿ö ³ #¿ Áb¬°:ÉÀ­d®¤­d¿#¬#®­ ´ Îµ® ´ ö ³_ °¯­  #®U@ög¬#®n«O ³  ½ 0n«Oö¡Ê(®°:Ða#¯¬   ´ ö ³ ¡­d®µ#¬ ³ n«g¬ ³ oaÂUÁ­«OÆ® ´ öµ%µ®° M #® ½ ´ ön«O#ö¬#¶Â8Kö4­dÀO¬  :«­ M ön0o®{­ ´ n« ³ öhÄ -ögÃ ´ É ³ o#® L a¢g¿Æ¿#¬®oÄ­ ´ Î ³ oC4¾°&ögÅµ ´ ®­¬o°&ö­ M «¡Á­öOµµ¯b#¬ ´ ö¬#®¤ ´ n«¬#¶()Æo®«­d¬¬öÆ#-öO{#o¬#®Â­  #® ³ öOµÂ.µ#®öOµbpÇ0 ³g´ ¯¬°:ö ³ .®#À ´O aoÈbö'#¯¬°®VÎ ³ N¿¬NÉ­#n«_ö ³ #® L a¢g¿Æ¿#¬®o¡µtÎ ´ ö ³ öa° ³ ­É.o«®{ 9#®Á´ n¯n«¬µ ´ öOµ9-ö ½ ´ ¯¥Á´ öÎ¬oµö?¥®¤­"öaÀr°®¬®un«Sö ´ öOµ_ö
³ ofÁb¬ ´ ­¬°:önÈb#® M #®9öÄ°  ¬b¶
ÃNo{Ç0un«Sö ´ öOµö¿¬ ³ _ö%­ö ³ #®ö%*¯g¬oÈbö;Ñ¬¬  Î ³ #®9ö%Ê Ã. gÅs1Ç-, L :Ã[Ã/1Ç-, LË
 nÎ#®$ö ½ ´ ¿xp#  Á­d«Sö  n«OÄ(®µ M öOÂ¶g8Eö ³ öÇA-n«Sö ´ öOµöU¿¬ ³ _öÃN®­hn 9® ´ un¯öO®ÇA-n«Sö ´ öOµö ³ ®0?Á´ M -öOµ®O$® ´ ÀOÀÊ Ã. gÅs1Ç-, LË Q¬ ³ #®[Áb#¬?Á­®¬¤ÌÃ ´ ÉU¿v­ o µ#¿Æ
öOö	µ#®öOµ#®# ´ ö ³ ¯­"öSö ³ o;#"gÀ#®o¿_ög¬ö|Ã.­d¬ö M °&ö ³ #®¤ M #Àr®oÀ«¡Á­d®ö£Ç0­¯Æ¬°:öOö	µ ´ ¬ M n«®# M _öp¶5ÃNÇA ³g´ ¯¬o°&ö ³ `Áb#¬a?Á­d®¬¤ÌÃ ´ Qa¬o¿Í{_ög¬  n«Oö­ ´ Î ³ ­9n«0­hn«Ã. gÅ¥b'#¯¬°®VÎ ³ ½ ´ ®Á´ n¯ ½ ´ ÎÁ´ «O®ö¶8¿v$#µ_ö­¬ ½ ³ ­ ½ ´ Q¬ ³ .a#o¬9Æ
 n«O LNM  öO¯ ´ öOµ;¿¬ ³ öCÃ+Ã./1Ç-, L p®­öÀ°®¬®un«Sö ´ öOµö	­ ´ µ#ÀO®Á­dµ¬#® ´ ö ³ Èb#®9Æµ  #n« M ­d®.¿¬ ³ ödÃ. 0/[Ñ21Ç-, L Ä ®µ M öOQö­ ´ Îµ® ´ ö ³S³ #®Ua¬­d®¯bö ½ ´ ®UÇ0#À ´ °:öM #o¬®­dµö ³ _ö58¿À ´O ­ M «¡Á­"öOµoµ¯b#o¬¶p 9#À#®ÀO«¡Á­d®ö5Ç0­d¯¬°:öO_ö  Á­É¬Uan«£#-öO ½ ´ ¿¥  ½ ´ Î® ³ ö¬ o _ö ³  9n«®# M ´ öOµ ³ #®("gÀ#®o¿ö¬ < nö Å o´ ÉÈb#®¬# ´ öOµö¿o¬ ³ ö+*\#¯¬oÈb_öfÑo¬¬  Î Q³ #®$öUÊ Ã. 0/[Ñ£Ã. gÅ ´ ö ³ Ã[Ã./ÆöÇ-, LË Î¬a¬  ö¶ÃNoÇ0un«Sö ´ öSÆµö	¿¬ ³ ¿·ö ´ ® ³ n«g¬­ M «¡Á­"öOµoµöCÑo¬¬  Î Q³Ä³ [öOn«¬  -öO­®ön)­  -n¯­ÿÑ° ³   
´ ö¬#®¤n«¡Á­d¬ ½ öaÐa ³ °n« ³ aÃ­d¬_ödÎÁ´ ®;­ o n«Oo#® M #¬®¤­#n«g¬#¬ödÄ¢ö#®µoö ´ ö ³ ö¬®­Æ
 ¬Á­d¬¤¯  ­_ö ½ ´ ¿!p#  #®« M  n«¶GÇ#¬ ½ ¬#®®N'#®µ  n« ³ #¿°:öa¬®#®¬ ³ ­"Én#-öOU®­  -Æ¬Qn«OÉ 9n«O® M ´ öµ ³ ®-µ  ° M ­  _ö;ÇA­¯g¬o°&ö ³ ¢ö­¿o¯.°«SöO ³ oÉ 9#®Á´ n¯n«Oµ ´ öµ ³ #®8¿À ´O ­ M «¡Á­"öOµoµ¯b#o¬ ´ ö ³ ö M °&ö ³ #® ³ #®  °¯­  öÄ8¿À ´O ®­ ´ ¿n­öOQa°¬®°ÀOUÊEÇ-, LË 
öOn«¬9¿	Á°µ  n«;Qa¬#¶
ºÚÎ¼oÚ lÛ:Ù-ÙØ$Ü× ÕQP"Øtú%R5ØtÕ×7TÓQú8×MãQ·zÞ¤±ÏPÛQàCB Þ:ÜÙØ9ÛQàUØtà ÷Ð÷
ÃNµ  ° M ­   LM « Á­"öµoµ¯b#o¬ ³ 9¯b°  #¯¬ÈböÏÁÂ#o¬a Á­d®¬Ã ´ a0Èb°:ö ³ #® ½ ´ µ® ´ ö ³   o#µöSÆ
³ öÄ+*\#¯¬oÈb_ö)	un«  0o®¯ ´ öOµ ½ #µ¬n« ³  ´ ¬  n«O®9ö LNMOM ¶GÈ¶÷_Èg{° ³ ®N¿¬¬  #®µ®n«¬#¬aÅ o´ ÉÑÒÓÔÕÖ Ê× ËØ Êao#«2$  µ¶.Ê]¸¶÷ ËË ­  rÅ ´ ö¯g¬o°:ö ³ #®Ä(-ön« ´ ÉöO®$Æµ[ÎÁ´ ®#¿ ½ ö¬®¤­   L ´Ù L ´ ÇA­d¯¬o°&öOö ³ ­®µ¬ o ¬0¬¶SÃN% 9 ³  ´ ¬ ´ öOµ ³ #®Ân«g¬9Æµ  #n«Oµ#0n«g¬¤+*\#¯¬ ½ #oµ¬.an«0 ³ #® ´ ¿ ³g´ ®n«öOöÄ'#®µ  #n« ³ #® Ã. 0/[Ñ21Ç-, L¿¬ ³ ö§Ã. 0/[Ñ21Ç5Ã L ÇAun«Sö ´ öOµöp¶()Æo M # ³ öÆ¬®­"öÈb#®¤­  ö Å o´ ÉÈb#®¬# o´ öOµö
³ #®UÈb°®µö LNMOM  Q³´ öOµ	#®«¡Á­  ¬U¿n­ö M 0's®$ö­hn«  Á­oµ ´ öOµ ³ ®  °¯­  ö Ê «­_öO®­ ´ Æ¿n­öOQa°¬®°ÀO.#-öOö ´ ö®­  Qa¬n«µ®°:É_öµ#®n«¬¬öhÅ o´ ÉO¶GÃNs¬­ ´ Î ³ [Î#«  _ö ³ 4.°:ögÅµ ´ ®¤­d¬°:ö M ½ ¶b8¿À ´O ­ M «¡Á­"öOµoµ¯b#o¬ ³ ®sÃ. 0/[Ñ21Ç5Ã L Áb  M ¬_öO#®µoö ½ ´ ®Á´ n¯Æ
½ ´ ÎÁ´ «O®ö ³ #®a¬ ³ nÇ0 ³g´ ¯¬°:ö ³ %'s¯g¬°®VÎ Q³ .¿¬ ½ ´ ö#«O¿ö ³ #®Ä@öO#®µo M Æ0o®¯g¬¶
L  #® ³ öOµÂ®#n«¬ ³ oa LNM n« Á­#n« ´ öOµ ³ #®nÇ0#À ´O o°&öÆo¿ År­ o  ³ #®Ã. 0/[Ñ21Ç-, LÇ0un«ö ´ öµö|öOn«g¬­ ´ + ´ ¿ ³ rÁ Á­¬¬oµ ´ öOµ ³ 0µ#®n«g¬#¬ö|Å ´ a M #¡«O°«öCÄ@öO#®$Æµö ½ ´ M n«O®# M ö¶oÃN  o#µ¬NÈb#®¿ ´ ¬  n« ³ ­®ö ³ ­"Én-ö ³ öCÃ. 0/[Ñ=ÇA-n«Sö ´ öOµö
³ #¿ÀO®Qn«cÄ@öO#®µo­ M « Á­öOµµ¯b#¬ ³ cÂ ´ ¯  °:ög=4¾®$öÆ°À¬Qn«öÊ-°¬ö¬Q­  rö ´ ®M gÄ¢ö#®µoö  ÐÚÈ.Û£ÐÚÜ$#' ½ ´ Î®o ³ ö¬ o ö ³ ®#À®° ³g´ ½ o#®¬99® ³ ön¯­"öö ´ ö ³ M #«¡Á°«O#®_ö¥Ä@öO#®µo_öS0® ³5³ ÁrÁ­d¬¬oµ ´ öOµ	Èb°:öXÝ>Þàßá;Á´ M #®n«¥Á­d¬ ½ ¬nÊ#«O LNMOM ¶g÷¶È Ë ¶8¿
Ã[Ã./1Ç-, L Ñ° ³  o r{° ³ U8¿À ´O ­ M «¡Á­"öµoµ¯b#o¬ ³ o®¯g¬­"ö ³ ­#¿ÀO®Qn«.°ÀO¬Qn«O
Ê-°¬ö¬­  M × â ÷ÚÐS$#'!­öOµ#À­"É¬n ´ ® ³ b¯­"öSö ³ ­µ#µö ³ #®;µ®n«¬#¬aÅ o´ É­d¿ M ¬_ö M n«®o M _ö&{#® ³ _öpg-ö M a°:ö ³ ® ³ #®öaÁ\Á­¬¬µ ´ öµ M #\«O°«O_öaÄ@öO®µöp¶ÁL «Sö  n«O¦ÇA ´O ¬¤­d¬U#®µ M ö	n«¿¬ ³ öCÃ. gÅs1Ç-, L Ç0un«Sö ´ öOµö¶oÃ.­ÀO«¥Á­"öO°¿Æ
öO°  °µQn«OÄ)£­  un¯­ÿÑ° ³  o ¯­"öSöÆ0 ³ #® ´ ¿ ³ "gÀ#®o¿ö¬ < nö¡Ã.­¬ö¥öOn«¬ M Æn«O®# M öpbÉ­0­ ´ Î ³ . 9 ³  ´ ¬ ´ öOµ ³ #®8¿À ´O ­ M «¡Á­"öOµoµ¯b#o¬ ³ 9¿o¬¬  #®öÅO Q³ yÎÁ´ ®#-öO.®­  ¬Qn«O 9n«O®# M ´ öOµ ³ #®0µ  ° M ­  _öÇ0­¯g¬o°:ö ³ ¢ö­d¿o¯;«Oö9#¬¶
ÃN LNM «¥Á­"öOµoµ¯bo¬_ö ½ #µönan«Ä­ ´ n«nö ³ #®.ö¬®¤­  o¬Á­¬­ M «¡Á­öOµµ¯b#¬ ³ A¿¬¬  Æ®_ö%µ®n«¬#¬ö[Å o´ ¶= ´ ¿6's®µ  #n«Q¬¡ö LNMM ¶:È¶÷Ü ³ 0ög¬®­  o¬Á­d¬¤­ M «¡Á­"öOµoµ¯b#o¬
³ #®U$® Á°&Én¿¬Èb®n«O ³ öO_ö+*\#¯g¬oÈbö	9«#°®oöÆÊ Ã. 0/[Ñ21Ç-, L Ã. 0/+Ñ21Ç5Ã LË
´ ö ³ ¿¬ ³ #¿ãÀO« Á­"ö°¿ö°  °µn«Oö)­  -n¯­cÑ° ³   µ ½ #oµ¬#¶5ÃN  -öO¯bö	 9 ³ #®µÆM ö ³ ÏÁÂ¬°:ÉÀ­d®¤­d¿¬#®¤­ M « Á­öOµµ¯b#¬ ³ ® M a#®È­ M  ;0o ³ #®#¶¡ 9#{«O® ½ _ög¬®­  öM ½ ¶\«O®NÀ#®oÀO« Á­d®_ö4.°  Qao°&öOöÄ¬® M ¬ ³ #®0µ®n«¬#¬`Å o´ É;µ#µö^Â ´Oop´ ö ³ #®N®$Æ®n«g¬¿n­d"o¿V­  )	#®¬ M #¿o¬¬  ®ö^Áb¬°:ÉÀ­d®­¿#¬#®$ö ½ 0Qn«ö	ä ´ ö ³ ÜÎ¿ ³ ofÆ­ M «¡Á­"öOµoµÄÈb°¿ Ñ° ³  o Æ ³ #¿ Ñ ´O ¬oÀ   ½ ¬Á­d¬¤-ög¬#®È­  X¸nö¬aÀO®un«Oö¶oÃNU®un«¬
ÁbÀ­  ¬ ³ ® LMOM  ³g´ öOµµ M ¬ ³ ö'#®µ  n«%¿¬ ³ #¿ Ä("Àr®o¿ög¬¡0o ³ #®#b{° M # ³ oö¬®¤­  ¬Á­¬¯  ­a ³g´ ®zn« ³ gÑ ´O ¬oÀ   ½ o¬Á­¬¡ µ  ­ ³ öO#®¢Å®¤­dµ¿ö¬n«­®­d¯¬®Qao#®¬0o® ³ ¶ÃNo¿¬¬  #®0$®Á°&ÉUÑjÓÔÕÖ Ê ËÉØ #®µ M ¬{an« ³ ­ M #{Á´ M #®9#-öOÑo¬¬ ´ öOµÈb°:öÓÔÕÖ Êaå Ë Á´ M #® ³ ö ³ #®0ö¬®­  ¬Á­d¬¤¯  ­ ¯b°®®aÀ°:ö ³ #®_ö ³ öÁb¬°:ÉÀ­d®¤­d¿#¬#® M Æ®n«
ÑÆ ÓÌÔÕÖ Ê Ë{Ø âçæèoéêQëè ébì í
ÓÌÔÕÖ åîïgå
æOèoégêQëè ébì í
å î ïgå Ú ÊEÈ¶ð¸ Ë
4.°:öaQa¬ö¬N¿o¬0° M oµ®;ÃNQa¯ ´ °:ö0® ³³ #®.µ®n«¬#¬;Å o´ Éo¿2Â[Çp:Ñ° ³  o ÎÁ´ ®­  Æ
 ;ö¬®­  ¬Á­d¬¤ M #®#n«O?¬¤­d®¯ ´ ö¬#®¤n«¡Á­d¬ ½ ¬#¶ L ö ³ #®®o¬  nÎ#®9ö ³ oUp®­öÀ°®¬®un«SÆ
ö ´ öOµ_öU¿o¬ ³ _öU+*\#¯g¬oÈböÑ¬¬  Î ³ #®$ö;Ê Ã. 0/[Ñ21Ç-, LË #-öOö?®­  Qa¬n«Oö%'#®  ­ ´ Î
÷#Ð: lÓnÔÖÕ×AØ8Ù ºÚ lÛ:Ù-ÙØ$Ü× ÕQP"ØfÝsÙÞ±Ø-ß;Ø$Ü×AØÞàáÏáQÕXØ[âyÞ:ãt× ÓQàSá"ã9ä:ÙØtÕ4å8æÞà:ä
10ñ 8ò 6ó 4ô 2õ 0ñ
b  [fm]ö
0
20
40
60
80
100
<
P
xd
ir
 / 
A
>
  [
M
eV
/c
]
0
20
40
60
80
100
120
0.2 0.4 0.6 0.8 1÷ 1.2
PM / PM5ø L
DBHM/LCA   
DBHM/LDA
NL2
FOPI
400 A.MeV
600 A.MeV
LNMOM  Q³g´ öOµ?ùg¶÷Üøúûügý úþÿ oýbþýþb 8æ0þbü 	bû
 oýgû ý oý]ýÿoûtúûüûtú 8æýûýaûüRpû
 oýTþQúýQ·ûkpú9~¹z~þûþ	ý bürûün +û g¸bÐÐü.ÜÐÐ&~i£ûùZ Qü8æ¤±{ûürûtú  ]û"!oþû#æüügûücý oý
gûtý B|>m_i$%gûÿoÿUWQlúû
 &û]Y'gü ý oýgûtút9wiupoæû#Qú ]û( Qüz|0}-~ WQ.t9wiyO|É}-~Nc
úû
 ]û#
bû]Y)gü* Qüj|¡~ WQt9wiyO|¡N~c,+gþQúþýûY-!A|. Qü"qRý±0/þQúþQý&û¤ýûtúþb ¥þbü 
bû oý ]ûûú21É 
ûtúP#þb +ÿoûc+úû#æýq Ý3Au~ 8æ0þbü 	bû oýgü¨ùrûtú ÿoû 8æCý oý4gûü?þýûü
W517698¤ul:ÿoÿþb Qúþý bü^a`b`dc{egfhc4<;ûürû;þþbýaûüY-!
9öö ³ o>=Nn«g¬µ  #n«Oµ#0n«b¬a+*\#¯¬ ³   °¯­  ö(?(«­aöO®¤­ ´ ¿ M #®Á´ n¯n«¬µ¬9#®#@
³ öp¶BA(®¬ M #a#«O®UÀ#®oÀO«¡Á­®ö_4¾° o Q°:öO_öp ³ ¶Î«p¶-¯  öOöÏb)	#®¬öpn«#ö¬ ³ oCED L -=UÁ­«O#® ´ öOµ&¯b°&ö¬ög¬#®9¿o¬ ³ öFD.­d¬ö ½ ´ #-öp¶
GIHG J KL%LMONIP9QRSMOTVU(MWQPEX YZ T.P7[E\^]`_ RSKa b`T Z:cd MWaSPBMWa
DN#® M Q«#® ´ ö¬#®¤ ´ n«¬¯b°  #¯¬Èb#®e ´f ¬.¿ {_ög¬  n«Oö Á´ M #® ³ ­/N°n« ³ n«¬"@Èb#®«­  ¬ö ³ #®U ´ a¬­ö ³ µ  #n« ´ öOµn«­d®¤­d¯¬#®Qao#®¬#¶gA -öO;9#¬#®Uö¬#®­"ö¬SeO®­µ"@¬ o´ öOµ M #¬®<*\¬ ³ ­0'#®«­  ¬ö ³ #®h­d¬#® M 5öOo ³ ®oµö`DNn«¬öp ³ o ³g´ ®n«e o´ ¯-@¬ ´ ­¬°:öOö ³ #®(?(«­aöO®¤­ ´ ¿;Èb#®¬# ´ öOµ ´ ö ³ eO®­µ¿ö¬ M  Q³´ öOµn«­®­¯g¬#®o®¬U0o® ³ ¶)Æono¿ LNM n«SöO¬¬¦ùgÚ: M n«O®o M öp M ö ´ ¬ ½ ö50® ³ ­I?(«­ö®­ ´ ¿¯b°b­   ½ ö ½ ¿°@
³    ³ ­-ö ³ #®:Cp­dµ¬Eh ´O ¬oÀ   ½ ¬Á­¬Ì ´ ö ³ Cp­ ³g´ öµbÈb®¬ o´ öOµö ½ ´ µö#®#®ö¶D.­ ½ ´  ´ ® ³  ³ ­4¾°Â­   ½ _ö ½ ¿° ³  o ­ ´jiÉ³ #¿kA@ö ³ ½ ´ ¬­ö ³³ #®Ç0­d¯¬°:ö­öOµ0­"ö ³ ¬
´ ö ³³ Uµö#®#®¬öleO®­µ¿_ög¬¯b°:ögÅµ ´ ®­¬°:öOö ³ ­"ööiö­hn« ³ öµ+Å  ¬®¬_ö2 M ®È­	@M  _ö­ö­  ¢Oao#®¬#¶
A¬ ½ ´ ö¡Á­hn«a¬Uö¬#®­"ö¬# ³ ÄÇN­ÀO ³ ¬Á­¬Èb®¬ o´ öOµ ³ ®IeO®­µ¿_ög¬ ½ ´5´ ö¬#®¤ ´ @
º ! º !£l:ÿÿoûý QPdûtú%Rpû oý7TþQúýQ·m¤±ÏP"büF5{úþ"Qý&ûügýaûü ÷Ðä
-2n -1.5 -1o -0.5p 0p 0.5 1o 1.5 2n
Y
(0)
 0
 0.2
 0.4
 0.6
 0.8
 1
dN
/d
Y
(0
)  (
no
rm
.)
Z=1
Z=2
Z=3
Z=4
Au+Au 400 AMeV
LNMOM  Q³´q µ ùg¶-÷	rQøB>st ]û
sýaû)uAþ/g  oývþýPdûsýaû oÿügûüxïwxïzy{}|~&kEv-s)ût ouûüýsþÿoûWQå0â6ùÛr20&Y;~¹ ~VlWÿoÿ & bürûü)+û
 ¥×
è <
â ¸bÐÐ(O	,!E5Ivjsbþ	i oýýaûÿ kûÿ
T-sgû>bþ	W|>m&i%gûÿÿ¡PdûsTsûügûý!
n«O q  ³ ­	# q  q*  q {#Q?­ ´ji?³ o  #®¯ ´qji ¬ ³ ®IeO®­µ¿ q ¬µ M  q ¶ q e-oµ¶9ù¶÷%rQa¬ ³ o i Á´ ®`eO®­µ¿ q ¬¿o¬( â ÷-ä ´q³ ¸ i Á´ ®a#¿ ½  q ¬®­  lb¬Á° f µ#¿n­hn«¬#¶ Á­d«® q³ ? ®°¬° q  q ­ ´ %­   q #®#n«O qÄ³ :?(«­a q ®­ ´ ¿¯b°¿¿ q  q³2³ o ½ ´ @
q #«¿ q³ n«9#®#® q eO®­µ¿ q ¬9o¿¿&#®¬Á­d®¯b®-¿¬?(®°a#¯¬  M ½ ¶¡­d®µ#¬®­ÀO ³ ¬Á­¬Êy {|#~ ¡ ÷ Ë ¯b°®®  o#®¬#¶"bs{#® ³  q ­  ° M #Èb°® ½ ´ µ¬¡ q¾³  q ÂÀr¯g¬¤­d¬°®®#µ° q  q #® ½  ´ µ¬#¶DNN q³  q bÀ#¯¬­¬°® q a¬­¬¬Å q³  q³ eO®­dµ¿ q ¬ M  Q³g´q µ.«¡Á­ q µ¬{ q µ%¿o¬ ³ ¿¢A( q a#¬@
½  q_³ ¢ q ­d¿n«O#®: q ¬¤­ M   o¬Á­d¬ q  q n«9®o° q  q ¯b° o oao° q  q ½ ´ ­d¿¿ q 00o®?o¿
q Á­hn«a¬ qF£ ­dÀO¬  #« q 9#® ³  q ¶zA( q °  n«> ½  q ­®o° ³ #®eO®­µ¿ q ¬ M  Q³´q µU ´ ® ³ ­ ´ n« M #­ q³ #® q¥¤ ® ´ ÀOÀ q µ i´q³  q  ³ o?Á­« qO n«O¦ q ¬#®¤ ´ n« ´q µ q ¿xÇ­d«O¿ qU³ § hlD  h° ³  o  ³g´ ®zn«µ i Á´ «®¬9«­ M  q ¶ LNMOM q ¶ù¶÷"¨ùg¶-÷"© ´q³ ùg¶Ð ½ oµ q³  q ¯b°  #¯¬ª@Èb q Â#o¬a?Á­d®¬Ã ´f Èb° q eO®­dµ¿ q ¬ q ¿o¬ â«jä ´q³ ¸ i Á´ ® ³ o.µ  #n« q Ç0­d¯¬° q  q
´q³ h° ³  o  ³ #® LNMOM ¶\ùg¶-÷+¸O¶¬Ì¿kA­Àr®o¿ q ¬ao#«¬¿n­ q  ³ ­ fn³ #® Â#o¬a Á­d®¬Ã ´f ¿¬
³ #®¯e®¤­dµ¿ q ¬µ® Á° f ¬#¬µ ½ ´q o¿¿U¬¥É­n­ ´ n« q ³  q ¬«O#°®#¬Qn«O q Ç0un« qg´q µ q0o ³ #®µ#µ M  q 0® ³ ¶DNoa°#®«­  ¬ q³ (¯b° o #¯¬oÈb q e ´ a ½ oµ¬ ³ ­ f¦³ on«g{"@® q eO®­µ¿ q ¬#®a¬ q ­hn« ³ #®A­gÀ­ q ° q aÀO«­; q³  q ¯ Á´ «   q bÀ#¯¬­¬°®  Ç0#µo° q  q#® ½  ´ µ¬{#® ³  q  q Á¦ M #® q a¬o¿¿ ´q µ;¿o¬ LNMOM ¶¡ù¶÷	rÂ¶b°¿¬.#®µ M ¬%an« i Á´ ®?n«g{"@®`eO®­µ¿ q ¬o¿ h¬¬  # q µ®Á° f ®¿À ´O ¯b°¿&À° q  q ¬Ñ!§ Ö Ø ®  ­d¬oÈ ½ ´Æ³  q?(®°¬° q  q ¶
DN0Ç0­d¯¬° q  ³ ¢ q ­d¿¯NÈb° q eO®­µ¿ q ¬ q 0® ³  q µ  #n«#®E2QÈb° qU³  q =Nn«¬µ  #n«@µ0n«g¬¤±\#¯¬ qÄ´q³	³ #® ´q ¬#®n«O ³g n«O q ±\#¯¬Èb q³²´ ¬­ q³ aµ  n« ´q µ q M ## q @Ã ´f 0o® ³ 0o ³ oµ­¿&¬h­d¬#®b¶¿ ¤ #µ q ­¬ ½ a ³ °n« ½ ´ ¿´= ´ ¯  ° q  q Ã ´f ¬ ½ ¬
³ #®BeO®­µ¿ q ¬­¬° q aÀO®° ½  f #®¤¬¡µ#µ q A q³  ³ #®>ÇA­d¯¬o° q # q #0o¿ q Á­#n«a¬ qµ£ ­ÀO¶@¬ ·q Á­«O#® ´q ¬#® ´ n«¬00o® ³ ¶gD.­d«O®° o ¬%«O#® ³ ­>°#®«­  ¬ qÄ³ ® ½ ´ µ® ´q³   #µ q³  q
²´ a¬­ q³ µ  #n« ´q µ£ q  M a° q³ #® M #¯  # q  q DNn«¬ q Èb° q M ° q³ #®#®   ³  ´ ¬ ´q µ
÷#Ð¸ l?þ/g oýaûÿ º !2l:ÿÿoûý QPdû5ÿ±9ûª;ûýaûSgü¥ ]û.úBý7þbü	#ÿoû 8ægü
−0.5¸ 0¸ 0.5
Y
 (0)
−100
−50
0
50
100
150
−50
0
50
100
150
<
k x
 / 
A
>
  [
M
eV
/c
]
−50
0
50
100
150
200
−0.5¸ 0¸ 0.5 1¹
Y
 (0)
PM5
º
PM4
º
250 AMeV
»
400 AMeV
¼
600 AMeV
½
LNMM  ³g´q µ;ù¶÷"¨øZÉügý/gsû#æûü&~"%! º ! »¼ c¾û#	8æ.k vjsO5¬sþ"t&ûüýû:t oý â«¿!
# q b0on«O° q ­ q «­ q³³ ®h ´O ¬oÀ   ½ o¬Á­¬aÈb#®¬a# <´q µ q¦³ #® LNMOM ¶bù¶÷ ³ Qa¯ ´ ¬o#®¬ ´ ®@
³ b¶
DN#®°#®µ  #n« ³ ® D  h³À%C·Á L ´q³ D  h³ÀÂCED L Ç0un« qg´q µ q  q	³  q LNMOM  Q³g´q @µ q ùg¶-÷"¨gù¶÷© ´q³ ù¶Ð ½ #µ¬¡0o ³ #® ´ ¿ # q  ½ ´ ¿¢p#  9a q ¬  n« LM « Á­ q µoµ¯b#o¬ ³ eO®­dµ¿ q ¬Ã ´ AÈb° q£³  q =Nn«g¬µ  #n«Oµ#0n«b¬a±\#¯¬ qi Á´ ® ½  q ¬®­  Ê?7hù Ë £ °  o°Ã@
q  q  ³ oEa ³ °n«%¿¬ ½ ´q #«¿ q³ ®EeO®­µ¿ q ¬µ®Á° f µ#® q µ#®p0o® ³ ¶%DN LNM «¥Á­ q µoµ¯bo¬
 Á­ f ¬{n« i °  µ q³ #®¿n­ f  q Èb#®a¬#« q îgøjDon«9#® q eO®­dµ¿ q ¬{9#® ³  q Èb°®0o#µ q³ q?³  q bÀ#¯¬­d¬°®®#µo° q  q µ M  ³ #¬\o¿ ¤ #µ q ­¬ ½{½ ´U³  q = ´ ¯  #° q  q.´q³?³  q? #n«¬ qeO®­dµ¿ q ¬ q  ³ 0¿#¬¡­ ´  ³ #¿ µb­ q ½  q ?(«­a q ®­ ´ ¿ç¬¤­d¿¿ q ¶%DN L q Qa°¬®°Ào ³ 
 °¯­   q ?(«­ q ®­ ´ ¿n q ¿¿U¬a ³ °n«­ M aU¬Á­d®¯b#®.¿n­ q n«	­ ´jiÉ³ o  °¯­   q ÂÀr¯j@¬­¬°®®#µo° q  q M n«O®Á­ q ¯¬#a° ³ ­ f_³ #®,A  q Ã ´f³ #®,=Nn«¬µ  #n«Oµ#0n«¬a±\#¯¬;¿¬
½ ´q «O¿ q³ #®OeO®¤­dµ¿ q ¬µ®Á° f U¿¿#®0µ#® q µ®0® ³ ¶¬DNoÇA ³g´ ¯¬o° q	³ ®b#¬a?Á­d®¬¤<@Ã ´  ³ #®  #n«g¬ q eO®¤­dµ¿ q ¬U­ ´ji µ® ´q³£³ ® =n«g¬µ  n«Oµ#0n«b¬a±\#¯g¬Q¬ ³ ­®­ ´ji
½ ´ ®Á´ n¯ ½ ´ji Á´ «O® q  ³ ­ f³ ±\#¯g¬oÈb ²´ ¬¤­ q³ µ  #n« ´q µUo¿  #®#n« q  ³ ®µ#®Dn«g¬ q9#n«#®0o® ³ Êao#«O LNMOM ¶z¶÷" Ë ¶
DN#®°#®µ  n« ³ #®9¿o¯®°ba¯b°ÀOn«O q ÇA-n« q´q µ q;´q ¬#® q ­ q³ #®ÊD  h ´q³ D  e Ë
½ #µ¬# ³ ­ fV³ #®Ob#¬a Á­d®¬¤ÌÃ ´f³ ®e®¤­dµ¿ q ¬.¿¬ ³  q D  e  b  M a¬ q ®µ q ½ ´ ¿Ä¥ 9a q ¬  n«® ³´ ½ o®¬;0o® ³Æ´q³ Èb#®µ  n« M ­®U¿o¬ ³ #¿ À« Á­ q °¿ q °  °µQn« q =OCE h° ³   0o® ³ ¶%DNoa#®EA·±\#¯¬  Á­ f ¬(an« ³g´ ®zn« ³ ­=No ³ ®µ ³ n«¬#È#®«­  ¬ q³ #® ²´ ¬­ q³  @
Å#ÆÇ¿Ç ÈÉ-Ê%Ë
ÌË
Í"Î-Ï%ÉÐ%ÑÈ<ÒEÉ}È<Ç ÈÐ-Ó"Ê%Ë
Ô7ÈÇ0ÕÃÈÉÊ"ÈÖØ×ÈÐ"ÙÚÌËÛÉÙ#ÜË
Ù ÇÚÕÃÈÌÚÈÉÝÚÏ>Þ¿ßà7Ê"ÈÌ0ÖÉÙÚÙ ÛÈÌ ÈEá"ÙÚâÔãËÌË
ÖÈäÙÚÈÌBåæÎ¶ÖØÕÃÈ<Ù Ì#ÜË
ÑÙÓ%Ç âÊ	ËÔËÍÝ ÏOÕÈÉÖ*ÞzßàèçéÐ"Ù È<Ì êËÛÛ-á"ãÈë"ÙË
Ù âÌ Ì È<ÑÉâÐ%È<ÐêâÌ ÏÃË
ÐÃÊ"ÈÐOÇ ÉÐÃÊì
º ! º !£l:ÿÿoûý QPdûs%Rpû oý7T vþsýQ·m¤±ÏP"büF5¬sþ"t&ûügýaûü ÷Ðù
−0.5¸ 0¸ 0.5
Y
 (0)
−100
−50
0
50
100
150
−50
0
50
100
150
<
k x
 / 
A
>
  [
M
eV
/c
]
−50
0
50
100
150
200
−0.5¸ 0¸ 0.5 1¹
Y
 (0)
PM5
º
PM4
º
250 AMeV
»
400 AMeV
¼
600 AMeV
½
LMOM  ³g´q µ;ù¶÷©øZÉügý/gsû#æûü~	! º ! »¼ c¾û#%æ.k v-s>5¬sþ"t&ûügýû:t oý â ä¿!
µ  #n« ´q µ q Ê £ h  A(°-zí Ë Èb#®a¬#« q  ³ ­- q LMOM ¶ùg¶}÷9µ° q³ #®¬ ³ ­®µ¬ o ¬p¬¶ LNMOM ¶ùg¶}÷ ½ #oµ¬# ³ ­ fn³ o ²´ a¬­ q³ µ  #n« ´q µ ³ #®D  e  D.­d¬ q ®  ­¬È ½ ´ ®D  h!9#n«#®Qa¬# ³ ¶ð«p¶# q ¬Á­d®¯b®   q³´q µU­ ´ji 9Q¬gÉ­ ³ oÇ0 ³g´ ¯g¬o° qÄ³ e®¤­dµ¿ q ¬ q Ã ´ a q¦³  q D  e  Ç0un« qg´ µ q ½ ´ ®eO°  µ{«­d¬¶DNA(®µ M q 0¿o¬ ³ #®¡ÀO«¡Á­ q °¿ q °  °µQn«O qDOD  ?(­®­d¿#¬®Q#® ´q µ  o i ® q  q  q b#¬?Á­®¬¤ÌÃ ´f Èb° q e®¤­dµ¿ q ¬ q  ³ #® ½ 0n«O q
³  q M # ³  q ¿o¯®°Â¯b°ÀOQn«O q D 9 Ç0un« qg´q µ q o#µ¬. q Á¦ M #®# q ¬¿¿ ´q µU¿o¬ ³ #¿=N ³ ®µÈb#®«­  ¬ q³ #®0 q ¬¤ÀO®un« q³  q`²´ ¬¤­ q³ aµ  #n« ´q µnÊao#«O LNMOM ¶ù¶÷ Ë ¶
¿î°#®µ  #n«¿o¬ ³  q "­À#®¿ q ¬   q D.­¬ q #®µ M ¬n«¯b# q µ  #n«O¿	Á­ f oµÄµ ´ ¬Á¦ M #®# q a¬¿¿ ´q µ;¿o¬ ³  q ¿¯g®°ba¯b°ÀOn«O q D 9 Ç0un« qg´q µ q ¶ï¿ðe­   ³ ®eO®¤­dµ@¿ q ¬Ã ´ arÈb° q% n«g¬ q ÊXâñ Ë e®¤­dµ¿ q ¬ q ®9Q q n« ³ =n«g¬µ  n«Oµ#0n«g¬¤<@±\#¯¬Ä0o ³ ® ´ ¿ ­  &0n«¬µ ´q³ ° o ¬ qÆ³ ­d«O#®V­ ´ n« M # ³ #®I¦ q ¬#® ´ n« ´q µ	Èb° qµ  ° M ­   q eO®¤­dµ¿ q ¬° M a#®È­ M   q ü 8æýgÈb#® q ­#n«  Á­aoµ¬¡9® ³  q ¶%DNo M ¬ Á¦ M ®# q ¬o¿I@¿ ´q µ9¿o¬ ³ #¿A­À#®¿ q ¬  o i ®¬ ³ oÀO«¥Á­ q °¿ q °  °µQn«O.?(­d®¤­d¿#¬®o® ´q µ{Èb° q s¢-@À  #¬É­  ¶pÊDOD m h° ³   Ë 9°µ#µ qÄ³ ­=OCE  h° ³   ¿#Qa¬ ½ ´ µ#® q µ#¿òe o´f ½ oµ¬¶DN#® ¤ ® ´q³ «o#® i Á´ ®  o#µ¬UÈb#®¿ ´O ¬Sn« ³ ­® q M #µ®Á´q³ #¬# ³ ­ f³ ­SDOD m h° ³   # q µ  ° M ­   ½ ´ Èb#®  Á­µ  n«O®# M ´q µÊ   q³g´q µb n´q³ b#À­®­d¬o° q  q #®µo q zCp­ ³g´q µÂ<@®­ ³ o q´q³³ n«¬ q  ´ ¶ Ë  q³g n«#® £ #® q   o i ®¬#0­ q´ ® ³g´ ®n«# q .9a q ¬  n«DNn«¬­ M «¡Á­ q µµ¯b#¬ ³ ®-±\#¯¬Èb q h¬¬ &i  ³ #®\#®¯  Á­®¬¡9#® ³  q ¯­ qq`ó 	ô7 ³ ­ ´ n« i Á´ ®DNn«¬ q ° M #®«­  M ³ ®\Á­¬¬oµ ´q µbaÀ ´q ¯¬Êõ ØØ õö

á Ë ½ ´ Èb#®  Á­µ ½ ´ a# q n«O# q ¬¶DNU¿o¯®°Â¯b°ÀQn«O:D 9 9«O#°®o­ q³ #®#®¤#¬o¿ ÇN­«O¿ q	³ ® q	³ SDNn«¬ n´q³¿À ´O ­%÷O«¡Á­ q µoµ¯b#o¬ ³ #®±\#¯¬Èb q³²´ ¬­ q³ aµ  n« ´q µ°« q Iø q À­ ´q µÂÀ­®­¿#¬®
i a¬µ  #µ¬Qa¬#0n«O q ¬÷#.«°«O q DNn«¬ q ½ ´ Èb#®  Á­µ#® ½ ´ a# q ­  I÷# q  ³ ®µ q
÷#ÐÜ l?þ/g oýaûÿ º !2l:ÿÿoûý ùdû5ÿ±9ûª;ûýaûSgü¥ ]û.úBý7þbü	#ÿoû 8ægü
−0.5¸ 0¸ 0.5
Y
 (0)
−100
−50
0
50
100
150
−50
0
50
100
150
<
k x
 / 
A
>
  [
M
eV
/c
]
−50
0
50
100
150
200
−0.5¸ 0¸ 0.5 1¹
Y
 (0)
PM5
º
PM4
º
øú÷÷O ³g´q µ;ù¶ÐøZÉügý/gsû#æûü&~"%! º ! »¼ c¾û#	8æ.k vjsO5¬sþ"t&ûüýû:t oý âÆ¸0!
DNn«¬ q ¶
 #Èb°®:n« o´  i °  µ#® ´q µ q µ ½ °µ q 9#® ³  q °  ¬ q ½ ´q Á­hn«¬?­ ´ n«­ q³ ®,ø.À#¯¬
³ #®.µ  °Ã÷­   q ÇA­d¯¬o° q  ³ ¢ q ­¿o¯ ³ Qa¯ ´ ¬o#®¬N{#® ³  q ¶gDNoIn«9#®o° q  q ®­d¯¬o° q  ´ ®@
³ ÷O«O#® ³g´ ®n«Uµ  °÷­  ¿À ´O Èb#®¬# o´q µ q ÷n«O®o"÷ q  ³  ³ ÇA­d¯¬o° q  ³ ¢ q ­¿o¯ÀO®°Ãa ½ #®¬n­ ´ji³ 	ÇA­¯g¬o° q "÷ q  n«­d®¤­d¯¬#®Qao#® q ¶4Asnµª÷O¬ q  ´ #® ³  q µb ´ ¿ i ­ q µÃ@®#n«#®(A­À#®¿ q ¬b ³ an«z¿¬U­ ½ o¿ ´ ¬­   q Æ q ¯b  Èb#®¬# o´q µ q ÷ i ­ qÆ´q³
³ oDN¢ q ­d¿¯.# q #®7n«9®o° q  q ®­d¯¬° q ûü	sû#æý ½ ´ ®(Ç0­d¯¬° q a"÷ q ÷n«O®#¶÷ q ¶ho¬ ³ oa#¿´9«O¿ q ¯b°¿&À  "­%{°   q 0® ´q 0o¿ q Á­#n«a¬ q øú÷n« q o¬¬÷r i ­a q ¶
GIHû J KL%LMONIP9QRSMOTØbüL%]`_ý[ MWa`N(T9MþÿSP O]`T M Z NIP7Q"Kal[ M^M
a`M
D
	SA(¿
 q n  ¿Ào¿		h	 	ûüÃsû#æý ½ ´  Ç!	"    q 	"÷#	 q 	$	% %
 q 	"@÷#	 q ³ 	#¿  &%
% 	  oÈ'	 q '	 )(?Á"*ÌÃ ´f 	 q (+	
		"IÁ  ",  	- g´ ¿ È' q n  (.	
@
q 	 q /%
% -)  q 	 q5³ ¶D0
	"	1%2"ûû#û,3-=ý÷#	   qq 	FAB±4	  5 ³ &U¿6	­7o¿6"%7÷8	0)	"@¿ ½ 	 q ,"%
	 q Ç9	:  
 q 	 q Ê<;X¸  h ´ %
oÀ%  ½  Á",<÷#		n  Ë -)5gÅ q³ 	   ´ À*#Á#n  % n  ¿
 		n  y {|#~E Ð$)* ´q³ (!  ³³´ n ³ 
	À >= )  %
n  	 q ÊD ´ n  µ&, ³ 
	 q 	 q 5  n  @
³ n  	#È'	  % 	 q ³ 	?	±4	  È'	 q²´ )* q³ aµ&% 	n g´q µ Ë ´q³@  q 	#¿6-n  	 q Êø÷#n  
#@¿ ´q µ ³ 	e	 ´ 	÷#"%
%¿6	 	 ³g´ zn _³ 
	ÂÀ8	  */	 q Ë A µ&	 q n   i 	 q5³ 	":e	 ´ 	#÷#% %-
º !-B!DC:ÿÿoûý ùdûs®5ÿEûüÃsû#æý7jsúuûþ	ý büû+ûürû ÷Ðr
0.05F 0.1 0.15G 0.2
ρ [fmH −3]
−20
−15
−10
−5
0
E
/A
 [M
eV
]I
DBHM
J
DBF
J
DDH
J
øú÷÷
% ³´q µùg¶÷:ø>CLK3úBýþbü	#ÿoû æügûüNM-OLP!3&O?þýaûüSù"bü&ýaûsRQþbþs<SK	þÿ · ]ûý.M-OPUTQ0K?V.js#æÃgûgûüW"VXOP!3&Oþýûü(ù"büI5¬jæ?ûý{þÿ¶!YM-OP5ZV·ýs 8æÿ ]ûsý[W2güI ]û7/Sævþbü&T
t&ûüÿ 
  &æû6Éþsþt&ûýs & ]ûsüù"bü\]
/ûÿûý¡þÿ¶!^M-OLOQV\ÿþbüÃ&3ýs æÿ ]û
sý_Wµ t`P.ûsû æ
ü ]û#s gûsO: æýaûü¿!
÷#	")o¿¿1#¶D	92"Oûûû,3-býA·±4	  ^( ´  ³ 	÷#	 >=³  ³>=jq d¿n  	 q '¿ ´ %-
 q 	 q   	@	-n  È'&  	µ/	"µ& ó ©÷ô ´q³ 	"­À8	o¿	 q 	%
%#	*)¿6%9 q*ó ©%ô(µ&	¿	"	 q ¶g=	 ´ 		a¶@¿ ´ %-"
 q 	 q o¿ Ç  ¿	 q³ 	 § hlD 	´q³Ø ¦O¦  h? ³ 	% %
	1%

	 i 		 q 	 q 	(.	"	 q %
n  	øú÷  Á q µ/oµ  	
 ³ 	"I2"ûû#û,3-=ýA·±4	  ,&È' qÆ³ 	 qg´ % 	"	 q ²´ )* q³ aµ&% 	n g´q µ ó ¨¸5©ä5Ã©d¸5©ùô¶  	 ³  	")	 q Ç!	un qg´q µ&	 q ( ´  ³ 	 q À  	 q ¿	 q &% µ/-n  	 q n    	%È>)-n  	ø q Á ½ 	÷#	 q Á´  ½ ¶ED  	b(+&% %
	 q (!   
	 ´q 		,c, q À#&	-n q´q µ/	 q ¿ 	±d	  ¶@È'	 ql²´ , q³ µ/%
	n ´q µ/	 q  ´ N¿  '  À-n  	 q ° 	%
	
%n  	 q ¿1 ³ 	% %	 q ÷#	 ½ Á´ µ&%
n Ä³ 	:2"Oûûû,3-býA·±4	  ,! q % = ) 		 q ¶
AY^- ½ ´q Á#n  )Y qq È'&% %<5 ³  	ø ´ <÷ % ³g´q µ ³ 	"2"Oûûû,3-bý0A·±4	  ,^ q n  (+	  q 	 q &%ª@%
)  q 	 q ½ ´ ) ´³  		 q ¶0D ½ ´ 	oµ q 	 q n   ½ ¿ ´ ,% 	O q 	%oÈ'		 % ´q µ&	 q ïwxï>e ´ ¿
³  	W',  %
n   ´q µÊf(.Ã÷8	^e ³ 	 q  ½ ¿ ´ *% 	 q  q 	%#	%oÈ ½ ´ {Ç!	"    q 	"÷#	 q 		¶@
q 	"BA 	oµ q -	" ³ *)	%
%
 Ëcg i Á´ >µ&	#µ/	"÷#	 q 	 q ?^/%-"(! q 	%8hLi

¶øú÷÷p¶ù¶Ã ½ 	oµ/ ³  	.  	@	-n  	 qU´q³ 	"­À8	o¿	 q 	%
%j	 q  q 	%oÈ'		
% ´q µ/	 qWi Á´ È'	*n  
	 ³ 	 q 	4?^/%-(! q 	%¶÷#	"@	n  	!h i

i Á´ Y)	¿  ½ 	 q ,"%
	0Êk;X¸ Ë ø ´;Ù ø ´S£ /%
%
)  q 	 q ÷#	× èÚ
â ÜÐÐO %U¶
 	B?^&%(! q 	% q 	 q % q µ ³ 	°R/(?Á",),  %-#n  	Êh i

ÑäÐ Þ Ë 	  	 qq 0¿6 q 	 q 	÷#	#È'& ½ ´ µ/	(A(¿)  q  q5³ 	¦Ç9	"  
 q )	"÷#	 q 	'5 ´q³ ½ (Ul	 q %- q µ ³ 	%Ç!n   ´q µ ³ 	:'	 (?Á*ÌÃ ´f 	"UÊ Qü73"/ÿþbürû,3Oût & bü Ë ¶D0
	"(!  ³	³ 	 ´ %
n C³g´ n 	³  	Sh	­7o¿6 ³ 
	:)	°Y		
% ´q µ/	 q%´ ¿ ³ 
	ø ½ o¿ ´ ,"%
(! q 	%7ezâ Ð Þ ´q³ ezâÏäÜÐ Þ ¶D 	")	  		n  ½ 	µ&Z%¶@)m ´ji 	 q 	n q³ 		 q ø ´q³ o	)	U%-c q øú÷÷p¶¸O¶r ³ 	 q$ &% %
	  È'	 q a	
(?Á,Ã ´f ÷#	À#'
È'	{ÇÀ ³ 
Á"#¶h?
 ½ ´q 	  ¿	 q³ 	#¿¢?^/%-"(! q 	%#)	 ½ +	 q À%aÁ& ½ %
n  	 Á¦ú÷#	µ' q µ
pq(ÉÌ-È<Ì ÉÐ%Ð%ÈÌÚÐÍ%Ð%ÇzÐ	âÂÝÚÏÖË
ÛÊ%Ë
ÌËÐjÓÊ%ËÔ Î ÜÍ%Ì"rÈ#ÊÂÈÇgÆÌÚÈÉÑÐ%ÉÇgÊ"ÉÈcszÈ<Ç Ù ÉÖúÖÍ%Ð%ÑEÊ"ÈÌ4t È#Ëë"Ù ÉâÐ%Ç ÈÕÈÐ%ÈÖÉÙgÊÂÈÐÑÛÈÉÝÚÏ%ÈÐOßOÈÙÚÏ%â%Ê"ÈÐ®ÒEÉ}È·ÉÐ>ÊÂÈÐvu7wÞé¶çÂÆxÂãÈÌÚÉ}ÖúÈÐ"Ù ÈÐÊ"Í	ÌÝÚÏ%ÑÈ Î ÜÍ%Ï%ÌÚÙïÒ0âÌÊÂÈÐÉÇ Ùì
÷#ÐÃ¨ C?þ/g oýaûÿ º !oC:ÿÿoûý ùdû5ÿE9ûª;ûýaûSgü¥ ]û.úBý7þbü	#ÿoû 8ægü
0y 90 180z 270{
0.2
0.4
0.6
0.8
1
1.2
1.4 60
o
<Θc.m.<70
o
0.2
0.4
0.6
0.8
1
1.2
1.4
dN
/d
Φ
  [
a.
u.
]
30
o
<Θc.m.<40
o
0.2
0.4
0.6
0.8
1
1.2
1.4 0o<Θc.m.<10
o
0y 90 180z 270{
Φ  [deg.]
|
70
o
<Θc.m.<80
o
40
} o
<Θc.m.<50
o
10
o
<Θc.m.<20
o
0y 90 180z 270{ 360~
80
o
<Θc.m.<90
o
50
o
<Θc.m.<60
o
20
o
<Θc.m.<30
o DBHM/LCA
DBHM/LDA  
DBF/LCA
NL2
FOPI
øú÷÷ %-> q ù>}øR t=ý7þÿoû QüÂûÿùdûsýaû oÿügûü vjsSùdûs ]û#gûüû26ÿþs QüÂûÿRh i
 vjs®ût 
3ûüýsþÿoû M ;`"WNC:ÿÿ & bürûü +û Y&/0K£ûU-E.#s'
Ol$,#st >¡,¢ ¢
oOl£&¡-¤6¤>súu
"¦¥§'§V!¨>©VU¨>B<ª$>¡k«tt VL¬7¤6¤'v¡-#«s,T
¡<­,#®C¯¬jsù£°¤'0/¢
-­#bPL¤>¬'¡<¬7&Xl-"Z±>-²³d
´ µX¶-)
 q 	 q 	un   ´ U·9	:  
 q )	÷8	 q 	v	 q 5>	Y¸¹h i

º r"&»0)	  0#  	¼"¹  (!
*¾½,«'¬'¡37«)3#¢[£'8,3t$,-«'¿*  	!Àn&%-"(! q 	% qq   	6>	In  (.	¼ q ,,"¼->  ¹"½)hLi
ÂÁ
©/ » ¿0 q n  % 
	Ã/%
n  ´ (+	^	 q >	  	$Ä%­> ¶61>	O q 	%
Å'		%  q 	 q ¶eÆ ©& » ÷ ´ (vXeÆ r" » ´ D	  	 qq 	 q 54(!&l>¸0	 q 	1µX¶¶)  q Å' q Ä	 	1)	 q>Ç	un   ´ L·9	"  
 q )	"÷#	 q 	   q "#)(+	-#È 	")	:µX¶-)
 q )Å'	  "%
	 q >	LÄ	 	®÷#	n  (+	¼ q *)*¼>
 ¹   qq ¶6 q "Pn É ¦%
 ,"
ÅÅ'	,	  	 qcÊ  ¹  	 q D>	bÈL	>	  n  >n  	¼  /)	÷ %->	.n   q 7	 ´ 	 q ,% 	 q ·!	"    q  ´  q 	÷8	 n  (.	¼ q , Ç,"¼-> "¹"¯	 q 	Ë),"  %÷  	"/¼¼	 q   n  &¶¼
¶ 	°	lÄ	 	'zÌ¹  	 q >	:)	 q¼,"%
% ¯(+	
		ËÄ	 	1>¸L> 	")	 q >n  	 qÍ 		÷#"%
%Y">¸nÈ?7
	1·!n   q 	 q %- q>	®a,  %-hn  )	1>zn  7
	  % 	 q '¼#	  ,"/	:)	  	:)¼#	-5d	 q (.	n  U>
	"	1Ä Ç	
	1 qq ÷#	Å'/ ´   l)	 q 	-n   ´ l·9	"  
 q )	"÷#	 q 	'cÈ 	")	mÄ?	un   q )¶1#°5#>	:)	 q
Í &¶Î  q  q øú÷÷c#Ï7$	*)n  %
n  )5>¸¹  0n  %

	Ã&%
n  ´ ¶Ð É 		 ´ 	  /0µ·±4	  
È	 ¹¦ú÷#	   q Å' q >	L->3#¢j£'8*3 ´ L«'¬¡f37«)3#¢j£'8*3t$,-«'b	(+	-Y)n  (! 	">	¶%b)*  ¶7>	% %-	÷  ¹ q   ^È0
	·9	un q  q 	 q ¶
   q>Ñ# ,"  q 	÷  ¹ q   	 q 	±4	   Ç
±>-B'DCl«&¢ ¢
Ò"¡kùsbÓY¢j¬E¾"'ÒÃs­7¡7¬jsúuL£Ò"¡<-«''"°8 Ô©
0
Õ
10
Õ
20
Õ
30
Õ
40
Õ
50
Õ
60
Õ
70
Õ
80
Õ
90
Õ
Θc.m.  [deg.]Ö
2
4
6
8
R
×
DBHM/LCA
DBHM/LDA
NL2
FOPI
øú÷÷
%-7Ø  Ï>/Ù Ê L«&¡<Ú«°4ùÚ!Û£&¢_¡k+Ü£&¢Ý+Óc¬7Ò"¡k-«'(ù«'Þ@ßU«&¢j£'ÚX-Òa,¢8hLi
à?cÛ¬7Ú!¤'&¢
-­#.á£Ò:¡<-«'1XU-ËLââ"#±>jã'ã'OlYOl£&¡)Ë-¤l¤>ÚAáL
"/¥§'§Vä¨>©Vc¨>B<ªL>¡k«'Þ$Þ 8
Å'	Ølåo	un  	%
(!   Ø  	Ø¯% 
	°¸f	Øv	
Ø	!)*  	! ´ 
¶1,"%
	4øØ)&/¼
	+	% Å ´ 1>	¶æ¶ Ç>	*v7n  	"	÷  ¹Ø    	Ø?¼  	Ø&¶	Ø&%   n  	Ø6å%
	-n  Ä?7>	%
%<#È0
	$çc,"Ø#)¼#/	un ÇØ7Ø  	Ø¶
!7	¶è)*  	¼%-
Å'	Ø6ÈLé!êÄ³À"ëcÈøíìR	  &)¸f	%-"Ø#>		,	
*.Å'	,"¹  	Ø>	Ø2¬,î",37«'¬'¡1µ^ïd	   ØæØ	""%
)ð  	6åñ	-	'5(l¹  	Ø¦ò> 	·9	:ð  Ø7Ø  	Øí¶ ¶  '  /¼-ð  	Ø$ó'	%¶÷¦)	Ø	  
	Ø1½kÈé!êÄ³À"ë·Á4øl5_Èé Í À:ë·Á4ø¯¿cØ7	Yé.	/¹¦ð  )ð    Ø >	Aô-ð    % 	-ð  	(!-ð  ,	°ï4	  	Y>	Ø$	õ>¼#	
¶	Ø>	°% %	ØìY	%>¸47	Xå
Ø  	%
Å'		 %jØ  	Ø
É #% 
," Å 	¼77 ´ 
		Ø  ¹&ØØ	Øc
È 	?å
Ø  	%-%÷  ¹Ø   / 	
17	(øú÷÷ä.Ï7_ö&öD(! ,N¶ÎØ#ð  ¶6"%  &¶¼#  	$ Ø Í &¶ >	:)  	Ø¦ØØ7	Ø*øØ-)/&¼ 	Å'	  ¹%
Ø-)	"vÜ÷Ø>	,#ð  5n/b(!
l
Ø¾ø0%  XÏ7_Ù?7	 Ñ Ø 	
 %÷8	ØccµY	  Ø	v-ð  7¸  Ø#o	
Ø	¶7>	,	Ølø÷  ¹Ø   / 	
LÅ'&¶ ÍAù ÀYúû Í  %
	
´ $	 Ø	¶ ´ Å'	%ü¹&)  	ØbìY	  % 	-ð  ¶ n>	¶ÌµXõ>¼#	
¶	Ø7ú<ØSøú÷÷c/Ï>ýö&Ù)Y> 	")	0ø0"¹&Ã/	¸¹U>	4Ø#		UÄ?7>	% %
	0	õ>	¶¼%-"ð    	"	% %
.Ø# ¶ .7	¶þµXõ7¼#	 ¶	Ø7XÅ'	  %
 Çð  	ØcnÈ 	")	vìY	  %
	-ð  ´ 	  l%
% 	,7
Ø  °5nÃ  	
Ø	"v>	¯Å'	(.	Ø#>		ØñÄ?7>	% %
	1	
Ø	)	    	é.	"ð  	ª÷Ø  >	1 ´ 
¶1,"%
	Ø ø0Ø-&&¼ 	%
 	°¸f	XÈ0
	·9	:ð  Ø7Ø  	ØD¶ >	0¼  	Ø&¶	Ø&%   ð  	Ø6ôLëcö Ä?7>	%
%cØ7	*ð  ¹ ´ 	Ø/OøØ)&/¼
	Å'	  ¹"%
Ø-9÷#	 Ç:¹&ð  %
ð  57(l¹  	Ø#ñ>
	  &Ø Ñ¦ * &Ø#	÷  ¹Ø    	ØDåo	:ð  	%
(!   Ø  	Ø6	
Ø	Ø?¶  	 Ç
 	  	Øñçc	Ø#o">¸f(.	-)	Øc5dØ#ñ> 	È"	Øÿ¹÷#	*ð  ¹ ´ 	ØccÈ0
	é.	/¹#ð  )-ð    Ø  >	ôð    %
	ð  	(!-ð  ,	°ï4	  	n¸¹  n%
	:>  %
-ð  ´ $	
Ø	cØ>(+	")	Ø7% -ð  	ØìY	#÷#	"	Ø  >	µX  	"÷Ø)	a
µY  ¶÷v(.	
		1Ä?	"  :¹&Ã/	Øc5X7
	>	Ø2¬¦,î",37«'¬¡UµZï4	  vØ7ð  Øn¹  	bØ7	,)¦ð  	Øcå
7÷#	,&ð  	Ø$Ø7Ø ´  ¶ *% 	Rå Ø  	% Å'		
% Ø  	ØW÷#	có7ð  (.	¼Ø  ,,¼-> "¹5&4      ÔÏ	
Ì  ÔÏ>5ä)6(!
	1
	1¦ð   Øñ>	Ø ÍXù ÀYúû7µXõ7¼#	 ¶	Ø7	Ø  	¶	")	Ø(! Ç>	Øké.	l> 	")	Øíå
Ø  	%
Å'		 %
Ø  	Ø(!*>	D	 Ø	 ´ #¹ ´ %
ð  	µX
Ø#ð  "¹Ø  Ø  	 ´ ¹  %
ð  >	" Ø/¶ 		Ø ç *Ø#Å'	,"%
 ¶¼%)	"$; 	
 ½<  / ; 	
    Ï&Ï'¿7,ð Ç
Ô&Ô Cl£°4
¡,¢Z±>oCl«&¢ ¢
Ò"¡k$ÓY¢j¬E.vÒ"¡1¬>¤¤'Z¬&¡k£'¤&¢
-­,¬>&
0

90

180 270 360!
Φ  [deg.]
"0.8
1.0
1.2
   
   
   
   
   
 d
N
/d# Φ [
a.
u.
]
 
DBHM/LCA
DBHM/LDA 
DBF/LCA
DDH/LCA
NL2
0 8
1.0
1.2
NL2, all Z
FOPI, Z=1
FOPI, Z=2
all Z:
$%&  %->Ø  Ï7_ö Ê 0î-Þ$¬¡k£&¢
?-Ò'*¢'Ú,¡)
¢j¬>'>íâ°(4­R<4¬7Ò"¡-Ú£°4-¤&¡'Û£&¡     ÔÏ) *+
   ÔÏ¬>¤o-8ñ\Ú£',Ú£&¢j-Þ4¬'¢Ý"-­ÚdÛ£'Ò/¬7&M   /; 	
 ò  Ï&ÏW7ROËÚ8Úf&¢
-­ÎÞ$
¡Z¤> Ol£&¡£'¬&+¥§'§Vn¨>©VZ¨&-ª9Þ$
¡R-_>6¤>Ú!¡ #«'Ú,,¡<­,# á­,¬>/>
¡cÛ¬>Úl¤'!&¢
-­#bá£Ò:¡<-«'Xl-LââZ±>jã'ã6¤'£'Úf>¡,¢
¢_¡
 	°¸¹  $(+	  	Ø>	$	 Ø  	"ð  "¹Ø  	ØDÈ0		  /,  ´ 	¼,"Ø ´ ½<) 	  	#ð  $%& ZÏ>*.¿,Yú<Ø$%& äÏ>_ö"6(.	*>	ØØ7Ø¸¹v>
	:)	ó'	% 	  
/Øñ>
	1 ´ 
¶1*%
	Øå Ø  	% Å'		j%
Ø  	Ø6Ø Ç)		1µX  	  Ø)	¶
Ë>	¶ µXõ7¼#	 ¶	Ø7¯Å'	  % -ð  	Øc5c(+  	!	"  	0>	Ø ·!	"ð  Ø>Ø  	Ø¶  ´ 
¶1,"%
	$ìY		
% Ø  	ØÅ'&Ø% %
	Øç 	
%-ð  	Ø½kô  %
	/Ø	1Ø# Í ,  ¶	Ø>	$Ø>	 Çð  
	:>%
ð  	!ëc&7Ø 0/ ¿  Ø#7	%
 $ 7¸  Ø#?>	v)*  	Ø Í ,  ¶	Ø7,   ¹"Ø   & 	 0>	 ´  ¶ ,% 	Ø1å
Ø  	% Å'		
%jØ  	Ø1-!	"
ØØ7Å'&% %
	57>
	"	v¶
+>	Ø	Ø7,)¼	"ð  	Ø#7	Ø	õ Ç¼#	 ¶	Ø7	% %	ØÈ"	Ø¸¹ / ÆÂÔ¯Ø# / Æ ö75  ´ (v#>		Ø6Ä?
	% (.	5 ´ 6Å'	  %
	-ð  	Øcé.	¶	  	Ø#(.	.)(! 	">	¶ >	vµX Ø21#Ã67	43&Ø Ñ¦ * &Ø#   ¹Ø   & 	
l>¸9>	Ø$ # É 	,ð  1#Ã$½Å'	  % 	-ð  	YÈé!êLÄ65"ë87 $ ¶:9;XÈé!êLÄ65"ëcÈ $ 9
Ø $<& 'Ï7_ö7¿, ù<= Ø?>029@>ô%9-ð = ;  %>9-ð = >(A9-ð = ;CBD>°ïE>FG;+>;H+>9  ;L&IJBBD;CIKH+FG>LH>¼&MNBO9 ÅG>¯ìP>FQ;+RSH)¸T>M629@> Í >&>H  IUM@M ¶VI Ç;+>H9@><I"WBO>9 ØWIØ¦2>HX/Ø#:I">¸  HØ#12>H $% Bð = IK;+;Ø  2>H!ó'¼W>FQ;CIK;+RJHH+>KBD;+><9
ØóG;HCI = M@H9-ð =Ç;Ø  >ØQ;DY>9ð = ;v29>KBO>ÎÄ0IU;+>,H+9@>Î&IØØ  >ÅGRJH ´   ;ZBD>Ø&FQH+>"ð = ; ´ &H1·[>\IUFQ;+9@R/ØWBO>  >Ø&>¶:9;>9
Ø?>¶  >;H ¹I/ð = ;+M9-ð = >Ø1Ø#:9
ØWB  >KBOR/Ø#2>H>bØ&H>KIUM9BD;+9Bð = >Ø $ WB É ?>;CBð = 1¦Ã
å]9@>A9 Ø $%? 'Ï>ýö&öØ#Ï>_ö" ´ :BD> = >Ø^XJH+>"7 ´ 9@>,H+;Y29>0é>H/¹¦ð_F?BO9ð = ;+9  Ø  Q>H`3aR/Ø Ñ# &HCI Ç;+9R&ØWBI  = ¹I"Ø  9  FG>9;v2>Øñ,b¬,î"Cc7«'¬'¡Xµ^ïE>F2;dÈ<9@>I ´ 9
¶1&;dIUM@>ØìP>H+;>9@M Ø  >ØVBO9 Ø#&IØØÅG>H  M@>9ð =  IKH8¶e9@;cQ>¶ÂµXõ>¼W>H9
¶:>Ø2;,X_R   M>9-ð = BO9>.Q9@>+ÈIU;>ØL9 ¶¶:>HØ&R7ð = ¹  >HCBð = ¹IU; ´ >ØcÈ%>Hñµf9
ØQ1#Ãÿ2>HØQ;+>HdBð = 9@>:2M@9ð = >Ø Ä9@;+;>M¸T>,M-2>HgI">¸6Q9@>óG;"¹IKH+FG> 2>KB $ WB É &>;dBð =Ç1#WBBO>KBhMü¹IÃS;VBO9ð =  >¶ñ¹I"ÃDQ>HÈ<9BOF7WBBO9@R/Ø 2>KBFGRJMM@>FQ;+9 ÅG>Ø¾óG>9;DYl¹IUH+;dBi1#jB+BO>\Bh>H+FQM¹IKH+>Ø ÊkJ>H>¼&MNBO9
ÅG>,H1&IJBÄR7Q>M@M<9BD;X+2>KBO;RlBO;:¹IUHFG>Hh9NBO;6Q9@>µX¶:9NB+BD9@R&ØÅGR/Ø Í >&>H  IUM@M ¶VIU;> ÇH+9>mBO>Ø&FQH+>:ð = ; ´ &H·A>KIUFQ;+9R&ØWBD>  >Ø&>'UÈ%>¶ØWI/ð =  >YA9H+FG>Ø Q9@>çnHdIØWB¼oRSH+;H+>"ð = Ø7Ø  >Ø¶:9@;L2>¶ ÈLÈê÷ÄR7Q>M@M0½<ÈLÈêp5"ë87 $ ¿Ø#ñ2>ØÈé!êÄû Í >M-2>,HØ½<ÈLé Í 5"ë87 $ ¿<>9 Ø&>Ø>;DYAISB:BO;:¹IUH+FG>,H+>Ø $ WB É &>;dBð = 1#ÃñÅG>H  M@9ð = >Ø¶:9@;12>¶ Bð = Yl¹I&ð = >H>ØìP>F2;RJH¸T>M- 2>HÈé Í 5:ë87 $ ·[>:ð = Ø7Ø  >Øc $ MM@>H*29
Ø  B4BO9
Ø¦ = 9@>,HbQ9@>eqØ2;>HCBð = 9@>"2>1Q>HbÅG>HdBð = 9@>:2>Ø&>Ø
±>r')sl«&¢ ¢
Ò"¡kÚbÓY¢j¬+t¾"'Ò/Ú­7¡Yî¬>ÚáL£Ò"¡<-«''"â°8 Ô/Ô&Ô
0
u
200
u
400
u
600
u
800
u
Elab  [AMeV]
0.8
1
1.2
1.4
R
N
DBHM/LCA
v
NL2
w
FOPI
x
0.5 < P
u
T
(0)
 < 0.55
$%& 9@M-7Ø  Ï7_ö/Ï Ê (Eb¬,î"Cc7«'¬'¡$#Ú* Û£&¢ý¡<LÜ%y £&¢ÝÓä¬7Ò"¡k-«'¤>ÚU-­¬+t.#Ú'lÞ$
¡-8Ú{zÚ£',Ú*£&¢j-Þ4¬'¢Ý"-'­Ú Û£''Ò/¬>/¯ Û¬>Úv¤'0&¢ -­#vá£Ò"¡k-«'¤>ÚLââZ±>jã'ã
>°ïE>FQ;+9 ÅG>Øp|#jBO;CI"Ø#&B  M@>,9-ð = Ø  >Ø  >,H+9
Ø  >H,XØ#ÅG>H  M@>9ð =  IKH8¶e9@;cQ>¶`¼ = ¹IØ&R/¶:>Ø&RSM@R  9 ÇBð = >Øå)IKM@>"ðCFSI¯ÄR7Q>M@M4Ø#hFä¹R&ØØ?>Ø629>vÈIU;>Ø ´ 7¸TH+9@>:2>ØWBD;+>MM@>Ø#  >KBð = H+>9  >ØcóGR&¶:9;>HdBð = >9
ØQ;A>9 Ø&>b¶:R7Q>HCIK;+>$È<9-ð = ;>°û1Ø#ú<¶¼?MB+I  = ¹I"Ø  9  FG>9;02>H>°ïE>FQ;+9 ÅG>ØÄ9@;;+>Mj¸T>M Ç2>H}9
ØË2>¶  >;+HdI&ð = ;>;+>Ø¯¶e9@;+;M@>H>ØLµAØ?>H  9@>  >H>9-ð = I¶  >KBO;>Ø  >>,9  Ø?>; ´ BO>,9
Øc"È%9>KBO>ÄR72>MMI  = ¹IØ  9  FG>9@;49NBO;~IWB  >¼?H"¹I  ;+>H,XfY>ØØo¶VI"Ø)BD9-ð = I">¸L29>µX¶:9NB+BO9R&ØØ7&H = R7ð =Ç>Ø&>,H  >,;+9Bð = >Hç>9M-ð = >Ø]BD>Ø&FQH+>"ð = ; ´ ?H?·A>KIKF2;9@R&ØjBO>  >Ø&>  >KBð = H"¹IØ?F2;È<9@>KB ´ >9  ;629@>M@>,; ´ ;> $%? XÏ7_ö&ÏQXfYR = 9@>,H$29>6µXØ&>H  9@>KI  = ¹I"Ø  9  FG>9;$2>KBB É ?>> ´ >°ûR&&;lìP>H = ¹IKM@;Ø&9BBO>KBÜ%y ½)ø<M  cÏ7_ö¿l½T>KB4BO>9PI">¸0Q9@>$ØQ;+>HdBð = 9@>:2M@9ð = >lÈ%> Ñ Ø&9@;9@R/Ø ´ ¶ $ Ø&9NBORS;+H+R/¼&9@>ÅG>H = ¹IKM@; ÇØ&9NB Ü = 9
Ø  >YA9@>\BO>Ød¿~>õQ>¶¼&MNIUH9Bð = ¸¹&H ´ Y>90ÄR72>,M@M@H>"ð = Ø>Ø  >Ø&IUH  >KBD;+>MM@;Z9BO;YÈ%9@>Èé!êÄ65:ë87 $ Í >M-2>,HFc¹R/ØØ&>Ø2>Ø = R7ð = >Ø&>,H  >,;+9Bð = >Øé>H>9-ð = 9 ØØ&>H = IUM  2>H  HR&ÃS>ØBO;dIU;9BO;9Bð = >Ø Í > = M@>H  &;AH>¼&H+R77 ´ 9@>,H+>'
È%9>  9NB = >,H+9  >ØeqØ2;>HCB#ð = Ø  >Ø = I  >Ø  > ´ >9  ;X'?IÃ129>0µA¶e9B+BD9@R/Ø ÅGR/ØÄ0IK;+>H9@><BO>Ø&F ÇH+>:ð = ; ´ ?H$·A>KIUFQ;+9R&ØWBD>  >Ø&>Ø7&H É WIUM9@;CIK;+9 Å  >KBð = H9@>  >ØY>H*2>Ø)FSIØØX Ø#lIUMM@> = 9@>HÅG>HY>Ø#Q>;+>ØL¶:9@FQH+RBOFGR&¼?9Bð = >ØLÄR72>MM@>+2>Ø1,b¬,î"Cc7«'¬'¡µ^ïE>F2;>>;DYIJB!¹  >HdBð = ¹IU; ´ >Øcú<¶ÂÈ%>;dIU9M = ¹IØ  ;XQ>H^ìP>H  M>9-ð = ÅGR/Ø$2>,H  >,;+HCI/ð = ;+>,;+>Ø ù  BO>,HÅSI  M>X¸¹&HXQ>Ø $ WB É &>;dBð =Ç1#ÃeI  µPB[9NBO;<I"#ð =  >¶:>H+FG>ØWBOY`>H+;,X'&IÃ29>H+>KIKM@9NBO;+9NBð = >H>Øô<9-ð = ;  M@>,9-ð = >YA9ð = ;dBü¸T>M Ç2>Hl½<ë87 $ ¿AFG>9
Ø?>  >°¸TH9@>"Q9  >Ø#2> ¹q  >H+>,9
ØWBD;+9
¶¶$Ø  ¸¹?Hv&IJB $ Ø&9BDRJ;H+R&¼?9@>ÅG>H = ¹IUM;Ø&9NB!ÜM@9>°¸T>HØX8R  Y`R = MBO9>?Q>ØlFGRJM@M>FQ;+9
ÅG>ØNóG>,9@;DYl¹IUH;CBüûØ# ´ ¶ ç>9M02>Ø $ WB É &>;dBð = 1#Ã>H¸TRJM  H+>9ð =  >KBð = H+>,9  >Ø]Fä¹R&ØØ&>Øc $ Ø#2>H>DóG;¦29@>Ø¶e9@;2>¶ Ø?9-ð = ;ûGH+>,MIU;9
ÅQ9BD;+9Bð = >¶ ÄÈ9û7ÄR7Q>M@M0¶:9@;9 ¶¼&MNB+I  = ¹IØ  9  >ØóGFQ2H¶:>°û7ÀIUHCI"¶:>;H+9BD9@>HØ  >Ø&K9¸¹ = H+>Ø ´ ¹I = Ø&M@9ð = >Øñ·[>KB&M@;dIU;>ØBD9@>Fä¹R&ØØ&>ØD29>ø<H"¹R&ÃS>6ÜR = Ø&>é>H/¹#ð_F?BO9ð = ;+9  Ø  2>,Hvú<¶¼&M ÇB+I  = ¹I"Ø  9  FG>9;!¶:9@;P>9 Ø&>H = IUH+;>Øñ½6Q!Æ ÙJ./ Ä>ìb¿|#WBD;CI"Ø#&B  M@>9ð = Ø   >KBð = H+>9  >ØXR  YR = MABD9@>6Q>Ø¾óG>9;DYl¹IUH+;dBi1#jB+BO>\BbØ>&HlØQ;+>HËé>H/¹#ðCF?BO9-ð = ;+9  Ø  Q>H$ú<¶¼?MB+I  = ¹I"Ø  9 &ÇFG>9;¶:9;%>,9
Ø&>HH+>MNIU;+9 ÅY`>9-ð = >Ø½ Q Æ ö&&Ä>ìb¿|#jBO;CI"Ø#&B  M@>,9-ð = Ø   >KBð = H+>9  >Øcµf9
Ø&>Z>9 Ø#2>&;9  >:3M¹IKHØ  29>KBO>KBYA92>HCB¼&H/¹¦ð = M9-ð = >Øì>,H = IKM@;+>ØWB4BO;+> = ;vØ&R7ð = IjB°XÈI29>?ê<R7ð = Q9-ð = ;>¼ = ISBO>Ø&>  >Ø¾Q>¶ Ä9@;;+>Mj¸T>M-EXcd = Y2>¶ ·A>KIUM;+>9M+2>HóG>M  BO;>Ø&>H  9>GXI¦ð = Ø?R7ð = ÅGR&Ø2>¶ ôô9ûóG;+H> É &>HdBð = Ø&9@;;Xc4 = Z2>¶ ú<¶VI  9
Øn¹IKH+;>9@MYQ>H óG>,M  BD;+>Ø&>,H Ç
Ô&Ôö sl£°4
¡,¢Z±>6sl«&¢ ¢
Ò"¡k$ÓY¢j¬+t.vÒ"¡1¬>¤¤'Z¬&¡k£'¤&¢
-­,¬>&
 9>GXoY`>KBO>Ø2;M@9-ð =  >>9 Ø21#ÃS;YA9@H*XWY ¹IUH+>Ø = 9@>H¸ ¹&H<Y>9;+>H>Lq0Ø2;>HCB#ð = Ø  >Ø6Ø&RJ;DY`>Ø#29  X9
ØWB  >KBOR/Ø#2>H>%>9 Ø&>FGR/ØWBO9NBO;>Ø2;>!é>KBð = H+>9  Ø  ÅGR/Ø1·[>\IUMûmØ#1úü¶I  9 Øn¹IUH;+>9M72>H!óG>M  BO; Ç>Ø&>H  9>p9 ¶þ·<I = ¶:>Ø2>H  M@>9ð = >Ø:>°ïE>FQ;+9
ÅG>Øç = >,RJH+9>1½<ÈéR7Q>HÈLÈê¯¿, $ Ø#2>H>HCBD>9@;dB¶ Ã = 9 Ø ´   >°¸¹  ;~Y>H*2>ØXZ&IÃm>KB  >,9029@>KBD>H $ ØWIUM&BD>¶:>9NBO;v¶BO> = Hb¸T>,9
Ø&>6µ^ïE>FQ;+>2>KB  MR  IKM@>Ø·A>KIUFQ;+9R&ØWB2>ØjI¶:9F = I"Ø#2>M;  WIKM@9@;dIU;9
Å:>H = ¹IUM;¶IØLD>"QR7ð = >9
Ø&> ¹q  >H Ç>9
ØjBO;+9 ¶¶$Ø  ½BO9> = > $<& Ï7_ö/ö¿CX&Y`>ØØgIUMM@>H*29
Ø  B.Q9@>vô%9ð = ;  M@>9ð = >,YA9-ð = ;CBO>ï>,F2;>!2>KBM@RSFJIKM@>ØÀ = ISBO>Ø&HdI¶B½<ë87 $ ¿  >H/¹#ðCF?BO9-ð = ;+9  ;PY>H*2>Øc
µf9
Ø&>gY>9;+>H>?ø<H"¹R&ÃS> ´ &H:7 = IKHCIKF2;>H+9NBO9@>,HØ  2>KB $ WB É ?>;CBð = 1¦WB+BD>KB9NBO;2>HeBOR  v,¢	¢jÝ#¡k­#ÓY¢j¬+tfXZ2>H9 Ø¾ø<M  +½<Ï7_Ï¿lQ> Ñ Ø&9>H+;~YA9@H,4XÈ%9>KBO>KB~34I¼&9;+>M`YA9@H,ñ¶:9@;l2>HZq0Ø Ç;+>HdB)#ð = Ø  29@>KBD>KBA>M@M9
¼&;9Bð = >Ø Í M
WBBO>KB  >,9Ró7úó&ûÎØ# $ ø¯ó/û7µXØ&>H  9@>Ø0I   >KBð = MRGBBO>ØXY>9M = 9>H)¸¹?H¶1¸IØ  H+>9ð = >\BRÈIU;+>Ø¶VIU;>H+9NIUMX29
ØjB  >KBOR/Ø#2>H>GX  >,9 = R = >ØñëI  RJH>Ø&>H  9@>Ø 9B ´  Ô $ ø<>ìÌÅGRJHM@9@>  ;äÈI¶:9;FSIØØ29> $ ØQY>Ø#  IKH+FG>9;2>,HvÈéRûó>M  BD;+>Ø?>H  9@>Ø >9}BO> = H = R = >Ø®È%9-ð = ;>ØØ¦?ú<¶¼&MNBO>ØØ2;>HCB#ð = ;`Y>H*2>Øc#È%>,H%>MM@9 ¼&;+9NBð = > Í M
Ã  > ÇBð = H+>,9  ;`>  >Ø>¸IUMMB+2>Ø ¹q  >H  IØ  ÅGR&¶ -2c#¢j£'8û ´ ¶ «'¬¡Tc7«)c#¢j£'8û Í M
Ã4µHA>,H  9  ;BO9ð = I"WBA>9
Ø&>,H $ Ø¼jIJB+BØ  2>H<I ´ 9
¶1&;CIKM@>Ø1å]9
Ø?FG>M
ÅG>H;+>9'M Ø  >Ø  >,9Xó7ð = Y>,H¼Ø?F2;dBOHCI Ç¼&9-Q9@; ¹IK;VZ 	
 }   Ô  >¶ ¹IÃø<M  R½kÏ> Ô¿IUMNBb2>H ´ Y`>9@;>Z3RG> ´ 9@>ØQ;v29>KBO>H Í R&?H+9@>,H)ûµXØ2;DYA9-ðCFQM
Ø  S.2XWJJ J  Æ¢¡ ½O£  ¤   £  ¥ ¿½O£  ¤A¦ £  ¥ ¿Q§  ½<Ï7_Ï¿À8RGBD9@;9
ÅG>½fØ&>  IU;+9 ÅG>&¿ J  ûY>H;+>  >"2>&;+>Ø  >¶ñ¹I"Ã½<Ï7_Ï¿>9
Ø&>  >ÅGRSH ´   ;+>ËµX¶:9BBO9@R/ØÅGR&Ø
Í >&>H  IUMM
¶VIK;+>H9@>9
Ø½BD>Ø&FQH+>"ð = ;¿#2>,HY½ ´ &H¿4·[>\IUFQ;+9@R/ØWBO>  >Ø&>'"È%9>KBO> ù  BO>,HÅSI  M>PYA9@H,49
Ø¼W>H+9 ¼ = ¹IUH>Øm3RJMM@9BD9@R/Ø&>Ø  >R  I&ð = ;+>;ZJ.JXØ# = ¹IØ  ;~BO;dIUH+FÅGR/Øñ2>H¸TH/¹ = >ØñÈ<>ØWI"¶:9@F2>HZ3RJMM@9NBO9@R/ØX Q>H1µXõ>¼WI"ØWBO9R&ØWB ´ >9;12>KB Í >&>H  IUMMBvØ#29@>0|W>9;XZ29@>6Q9@>?ó'¼W>FQ;CIK;+R ÇH+>Ø ´ ¶ È&H,ð = BD;+H+>,9¸T>Ø 2>H6·A>KIUFQ;+9R&ØWB ´ R&Ø?>  >Øn¹RJ;9  >Øc!È%>HZ>HdBO;+>ñÀIUHCI"¶:>;>HhYA9H,IUMNBORl>&H*ð = &IJBYê%R7ð = 29ð = ;+>ÅG>H = IKM@;>Øl2>HA|#WBO;dIØ#?B  M>9-ð = Ø   >KBD;+9
¶¶h;,XYl¹I = H+>Ø#2>H
´ Y>,9@;+>Lµ^ïE>F2;`H+>9 ØhFQ9
Ø?>¶VIU;9Bð = >,HXôIK;&HA9NBO;>ÈIL9
Ø629>KBO>,HA¸TH/¹ = >ØÎµAØQ;DYA9-ðCF2M Ø  B)¼ = ISBO>2>Hn·A>KIUFQ;+9R&Øl2>H Í >&>H  IUMM&Ø&R7ð = Ø&9ð = ;#ÅGRJMMBO;:¹IØ#Q9  ¹I É &9M@9  H+9@>,H+;W9BD;X9BD;>9
Ø?> $% = ¹I"Ø  9 &ÇFG>9@;U2>KB>MM@9 ¼&;+9NBð = >Ø Í M
ÃS>KB.ÅGR&Ø2>Ø?ô<9-ð = ;  M@>,9-ð = >YA9ð = ;dBO>°ïE>FG;>Ø ´ V>HYAIUH;+>Øä$%& Ï>ýö& ´ >9  ;+29>vµXØ&>H  9@>KI  = ¹I"Ø  9  FG>9;.ÅGR&Ø J   >9^óú*ó/û$Ø# $ øvó&û7µXØ&>H  9>ØmÔ&K<|#&H!ìP>HÅGRSM@MNBO;"¹I"Ø#29  Ø  Q>H%7 = IKHCIKF2;>H+9NBO9@>,HØ  2>H0·A>KIKF2;9@R&Øe9BO;  M@>9ð = ´ >9@;9  29> $< Ç= ¹IØ  9  FG>9@;+2>\BBDR   Í M
Ã"û7ÀfIKHCI"¶:>;+>,HCBf¨8©®&IUH  >KBD;+>MM@;>ë>,; ´ ;>H+>H9BO;`>9
Ø?><IØ#2>,H+>vÈIKH ÇBO;>M@M Ø  B  H:¹R&ÃJ>!¸¹&H+2>Ø  >,H+9-ð = ;+>;>Ø Í M Ã&Xa2>H+29@>ó;+>9  Ø  2>\BRçHCI"ØWB)ÅG>,HCB+IKMª1#jB+BO>\B  >9ó7ð = Y`>H¼Ø&F2;dBOHdI¼&929@;:¹IU;YA9>"2>H  9  ;
¨8©ñÆ«Z¬ £ ¤ ½ 	
®­C¯±° ¿«  	
 ²²²² ©o³*´Tµ@¶  ·
½<Ï7_¿
d = !29@>ñóG;+>,9  Ø  2>H6çHCI"ØWB)ÅG>HdB+IKM@9
¶¼&MBDF>?HÅG> ´ ýé9 Ø $%& +ª  >,9v2>H?óð = Y>H Ç¼Ø&FQ;CBDHCI"¼&9-29;"¹IK;4µAõ7¼W>H+9 ¶:>ØQ;+>MM'>µfH  >  Ø&9NB+BD>¯¸¹&HL29@>\BO>vì`IUH+9NI  M>4M@9@>  >ØV9
¶  >KB+I"¶h;>ØµXØ&>H  9@>  >H>9-ð = ÅGRSH'È<9@><; = >RSH+>;9Bð = >Ø1·[>"ð = Ø7Ø  >ØZBO9 Ø# Q9@>KB¶VIUM7Ø>?HX¶:9@;A2>Ø1Èé Í ûóG>M  BO;>Ø&>H  9@>Ø09
ØëcÈ $ ûØ¦oë87 $ ûô$¹I = >HØ  >Ø7&H,ð = >¸¹ = H+;,Xc&I29@>KBD>  >9 = R = >Øú<¶¼&MNBO>Ø4H+>\IUM@9NBO;9Bð = >HBO9 Ø#bÅG>H  M@9ð = >Øv¶:9@;ZÈé!êÄ)XKYA9@>A>KBIWBY2>H $%& 'Ï7
ÔÏa>,HCBO9ð = ; ÇM@9ð = YA9H,d
±>r')sl«&¢ ¢
Ò"¡kÚbÓY¢j¬+t¾"'Ò/Ú­7¡Yî¬>ÚáL£Ò"¡<-«''"â°8 Ô/ÔÙ
qØWBD>H+>Ë·[>:ð = Ø7Ø  >ØF ¹R&ØØ&>ØQ9@>$µXØ&>,H  9>KI  = ¹IØ  9  FG>9@;vQ>KB[>,M@M@9 ¼&;+9NBð = >Ø Í M
ÃS>KB%H+>:ð = ;
 ?;pYA9>"2>H  >  >Øä^é>,98FQM@>9 Ø&>H>ØµXØ&>H  9>Ø69NBO; J  Ø&>  IU;9
Å0Y`>9@MYQ9@>ó'¼W>FQ;CIK;+RJH>Øm>9
Ø&>-2c#¢j£'#û7µX¶:9NB+BO9R&Ø2>KB Í >&>H  IUMMBXÅG>H = 9
Ø#2>,HØc'Ä9; ´ Ø&> = ¶:>Ø#2>,HYëI  RJH>Ø&>H  9>¯ÅG>,H Ç= 9 Ø#2>HØbQ9@>.ó'¼W>FQ;CIK;+RSH+>Ø~Y>  >Ø9 = H+>H = R = >Ø$ø<>KBð = YA9
Ø#29  FG>9; Á¸ 29@>YµX¶:9NB+BD9@R&Ø9
Øl2>H·A>KIUFQ;+9R&ØWBD>  >Ø&>A9
¶¶h>HEY>Ø?9  >,HXKYAIJBI>¸^>9
Ø&>Ø ¹q  >H  IØ  ´ -2c#¢j£'8û Í M
Ã ½ J  ° '¿¸¹ = H;v¶:9@;<>9
Ø?>H ¹q  >,H  I"Ø  BD>Ø&>H  9> ÅGR/Ø Á  $ ø<>ì$4È%9@>KBD>FSIØØñÅGR&ØñØWBD>H+>Øñ·A>"ð =ÇØ7Ø  >Ø$Ø>&HA&IØØZFGRJHH+>FQ;fH>¼&H+R77 ´ 9@>,H+;fY`>H,2>ØXUY`>ØØ129>!ô%9ð = ;  M@>9ð = >YA9ð = ;dBO>°ïE>FQ;+>2>KB}M@RJFSIKM@>Ø1À = ISBO>Ø&HdI¶e>KB  >H/¹¦ð_F?BO9ð = ;+9  ;Y>,H,2>Øä'È%9@>+ìP>HØWI/ð = M¹IJBBO9  Ø  2>,HfM@RSFJIKM@>Øú<¶¼&MNBOHdI¶VI"Ø&9BDRJ;H+R&¼?9@>b¸¹ = H;L9 ¶¹IUM@M  >¶e>9
Ø&>Ø ´  ´   H+R/ÃJ>Ø J  û'åm>H+;>ØXZd = >9 Ø&>HìP>HCBD;"¹IKH+F7Ø  2>KBX,b¬¦,î"Cc7«'¬¡_û7µ^ïE>FQ;CBXJ9
Ø ¹q  >H>9
ØWBD;+9 ¶¶$Ø  ¶:9;dØWBD>H+>¶R  9  >¶ÌµfH Ç
 >  Ø&9B!½fÅG>H  M@>9ð = > $%? 'Ï>ýö7¿XØ# ´ Z>9
Ø?>HXìP>HCBð = 9@>  Ø  2>H ¹q  >H  IØ  BO>Ø&>,H  9>GX729@>Bð = M>"ð = ;+>,H^¶:9;Y2>¶ µXõ7¼W>H+9 ¶:>ØQ;0¹  >H>ØWBD;+9
¶¶h;"È%9@>KBD>µfHØ&9@>"QH+9  Ø  2>KBP>M@M9
¼&;9Bð = >Ø
Í M WB+BD>KBpFSIØØ¾7&H,ð = Q9@>:>°ïE>FQ;+9 ÅG>1·[>:>&FQ;+9@R/Ø2>H$óG;>9 Ñ¦ FG>9;bQ>H$27ØWI"¶:9Bð = >ØñµR7óI7¸  HØ#?2>,H0ô%9-ð = ;  M>9-ð = >,YA9-ð = ;CBO>ï>,F2;>A>H+FQM¹IKH+;Y`>H,Q>Øñ½BO9> = > $<& #ö> Ôö'¿,
  10
  20
  30
  40
  50
  60
F
Y
 [G
eV
/c
]º
DBF/LCA   
»
DBF/LDA
»
0
¼
1
½
10
¼
Ebeam [AGeV]
−0.15
−0.10
−0.05
0.00
0.05
el
lip
tic
 fl
ow¾
EOS/E895
¿
FOPI
À
DBF/LCA
Á
DBF/LDA
Á
$%& 9@M-7Ø  Ï7_ö& ÊÍ M ÃûÀfIUHdI¶:>,;+>H¨8©D½TR  >H> Í 9  &H¿nØ#>M@M9
¼&;9Bð = >H Í M
Ã J  ½fØ2;>H+>
Í 9  &H¿d¸¹&HPBD>¶:9û ´ >ØQ;+HdIUM@> $  ¦ $ $·A>KIUFQ;+9R&Ø&>Ø  >94ó7úó&ûlØ# $ ø¯ó/û7µf9
ØWBð = ÃS>Ø&>H  9@>ØcÈ%9>>õ7¼W>H+9 ¶:>ØQ;+>M@M@>ØÈIK;+>Ø¸ ¹&H    BD9
Ø# 2>Ø·A>°¸T>H>Ø ´ >ØjÔ7Ô!Ø#±Ô&öJX Ø#¸ ¹?H¨ © 2>Ø·A>°¸T>H>Ø ´ >Ø]jÔ&Ù&X+Ô"G>ØQ;Ø&R/¶¶:>ØäcÈ%9@>Î·[>"ð = Ø7Ø  >Ø)BD9
Ø#D¶:9;l2>ØÈé Í ûóG>M  BO;>Ø&>H  9>Ø:9
Øë87 $ ½<ÈLé Í 5"ë87 $ ¿+Ø#:9 Ø?ëcÈ $ ½kÈé Í 5:ëcÈ $ ¿+7&H,ð = >¸ ¹ = H+;
ú<¶þø<>  >ØjB+IU; ´ ?I ´ :H>KI  9@>H;`¨8©?Ø&9ð = ;PBD> = H`BO>ØjBO9@;9
ÅZI">¸Z29@>AMRJFSIUM>ú<¶¼&MBDHCI¶VIØ&9NBOR Ç;+HR&¼&9>  >9có7úó&ûµXØ&>H  9@>Ø^XJYl¹I = H>Ø#h>,;OYIJB  H:¹R&ÃS>H+>4q0Ø2;>HCBð = 9>"2>`>HCBD;  >9 = R = >ØµXØ&>H Ç
 9>Ø  >¶:>,H+F  IUH4Y>,H,2>Øä^È<9@>KB49BO;ÂI>¸m29>VB)¼W> ´ 9>M@M>1ú<¶¼&MNB+I  = ¹IØ  9  FG>9@;vQ>H$Èé Í ûóG>M  BO;>Ø&>H  9>Ø ´ ?H/¹#ðCF ´ >¸¹ = H>ØeÝö&öKX'Q9@>>,HCBO;  >,9 = R = >Ø1È%9ð = ;+>ØL>9 Ø&>ABD;"¹IUHFG>H+>Uú<¶¼&M ÇB+I  = ¹I"Ø  9  FG>9; ´ >9  >ØcW3R&ØWBD9BD;+>ØQ;v¶:9@;.¸TH/¹ = >ØñµfH  >  Ø&9NB+BD>Ø6Fä¹R&ØØ&>Øñ29>1Èé Í 5"ë87 $ û
Ô&Ô sl£°4
¡,¢Z±>6sl«&¢ ¢
Ò"¡k$ÓY¢j¬+t.vÒ"¡1¬>¤¤'Z¬&¡k£'¤&¢
-­,¬>&
Í >M-2>,Hv2>Ø Í M Ãg¨ ©  >9+ó7úó&û7µXØ&>H  9>ØXcd = d¸ ¹&HþÔ $ ø<>ìXBD> = H  &;  >KBð = H>9  >Øä$ M@M>H,Q9
Ø  B Ñ Ø¦2>Ø0YA9@H`D>; ´ ;,Xd?IÃ  >9PBO> = H = R = >ØµAØ?>H  9@>Øñ29>KBØ&9ð = ;0¶:> = H ´ ?;+H+9jïE;XØ#29@>lÈIK;+>ØÃBO;CIKH+F¹  >HdBð = ¹IU; ´ ;AY>H*2>Øc#È<9@>KB9NBO;0&IKHCI7¸ ´ &H/¹#ðCF ´ >¸¹ = H>ØX7&I"Ã6&IJBR&¼&;9Bð = >lÀ8RS;+>ØQ;+9NIUM  >,9}BO> = H = R = >Ø®µXØ&>H  9@>Ø ´ VH>¼&MNBO9
ÅZ9BD;v½BD9@> = > $%& cÔ/_Ï¿*
È%9@> $ ØWIKM@?BO>0ÅGR&Ø:FGRSM@M>F2;9
ÅG>Ø Í M
ÃJ>°ïE>FQ;+>Ø = IK;  > ´ >9  ;X7&I"Ã$29>ô%9ð = ;  M@>9ð = >YA9ð = ;dB Ç>°ïE>FQ;+> ´   >R  I&ð = ;  IUH>Ø µZïE>FQ;+>Øo¸¹ = H>ØXn29@>ÅG>H  M@>9ð =  IUH0¶:9;¯Ø2;>HCBð = 9>"2M9-ð = >°Ø|#WBO;dIØ#?B  M>9-ð = Ø  >ØLBD9
Ø#4"úüØm2>H  MR  IKM@>ØË·[>\IUFQ;+9@R/ØWBQ>ØWI"¶:9@F7¡¶IØv&I = >HnØ&9-ð = ;YA9@HF2M9-ð = Q9@>bØ7&FQM@>KIKH+>Z|#WBO;dIØ#&B  M>9-ð = Ø  9 ¶ ø%HØ# ´ WBO;dIØ#X}BDR&Ø#2>,HØ0>9 Ø&>L>°ïE>FQ;+9 ÅG>|#WBO;dIØ#?B  M>9-ð = Ø  XS9
Ø12>HAô%9-ð = ;  M>9-ð = >,YA9-ð = ;CBO>ï>,F2;>Y2>KB8MRJFSIUM>ØÀ = IJBO>Ø&HCI"¶VB^ÅG>H Ç RJH  >ØBO9
Ø¦dcµf9
Ø&> ´ ÅG>H+Mü¹IJBBO9  >1é>KBO;9
¶¶$Ø  2>HØ7&FQM@>KIKH+>Øm|#WBO;dIØ#?B  M>9-ð = Ø  IWBó7ð = Y`>H+9R&Ø&>Ø?FGRJM@M9BD9@R&Ø?>Ø)9BD;?I = >HØ&9-ð = ;;+H9
ÅQ9IUM+Ø#Ä>H¸TRJH*2>H+;Î29@>®é>H/¹#ðCF?BO9-ð = ;+9  Ø ÅGR&Øô%9ð = ;  M@>9ð = >YA9-ð = ;CBD>°ïE>FQ;O>Ø  >H>9@;dBI7¸+2>H0éAISBO9B!Q>KB.Ø>?F2M>KIUH>ØÄ9@;+;>M¸T>,M-2>KB
È%>Hlì>,H  M>9-ð = ´ YA9NBð = >Ø2>ØD¶:9F2HRGBDFGR&¼&9NBð = >ØDóG>M  BO;>Ø&>H  9>ØXc29> = 9>H ´ ¶¹>HCBD;+>ØÄ0IUM02>,;CIU9M@M9@>H;¯Ø2;>HCB#ð = ;LY!?H,2>Ø^X Ø#2>Ø¼ = ¹I"Ø&R&¶e>Ø&RJMR  9Bð = >Ø ÄR72>,M@M@>Ø ´ >9  ;Y>9;+>H = 9
Ø^Xc&IÃ¼?H+9
Ø ´ 9
¼&9>M@M}>9 Ø&>h>,9
Ø = >,9@;+M9-ð = >$é>\Bð = H+>9  Ø  ÅGR/Ø)3>HØ¶VIU;>H+9>GX3>HØ ÇBO;H&FQ;&HûWX0ô&FQM@>,R&Ø>û3a>,HØ>û Ø#Å3a>,HØ>û3a>,HØ>ûóG;+H>Ø  I>¸1¶e9@FQH+RGBDFGR&¼&9NBð = >H1éAISBO9B¶ñ¹R  M@9ð = ´ gBO>9 ØgBð = >9
ØQ;
Æ ÇÉÈ ÊË6Ì¢Í Î
Ï Ð ÌÑÓÒ ÔÕ Ö × ÇØÒ ÊfÙmÚ Ð Ì
Û Ð ÇÜÑ)ÇÜÝÞË6Ì¢Ñ)ÊÙ6Ê8Ì¢Ñlß × à áÞÔâ×
ã Ú Ðåä Ì¢Ñ)Ê8Ôæ× Ìç× ÙgËèÔÞéêÌç×
ë]9@>9ì)íQ>H~î9ì&M@>,9@;+ï?ì&ð:9@ì $%&^ñfò É ïWIUM9@;dIU;+9ó0í&IKH+ðS>KBO;>M@M;Xí2ï?H,ð = MDôIKï2õT;>9ì&>óð = Y>H9@RSöì&>ì?FGRJM@M9BD9@RJìVóG>HdBð = 9@>\í2>ì&>vø<>  9@>,;+>~í2>KB<÷ = IJBD>ìWí29NIUðJHdIUø:øBóGRJì03>Hì&øVIK;+>H9@> ñQù 9B = >H= I  >,ì)YA9@H4íQ9@>Z÷ = IJBD> = R7ð = FGRJøeú&H+9øh9>H+;>H<û0IK;+>H9@>9@ø ù >üï&ðIUï2õ>9@ì&> ù >\BO;+9ø:øï&ì&ðí2>H~|WïWBO;dIUìWí&BDðJM>9ý = ï?ì&ð:IKï2õ<íQ>H ù ISBO9NB%>þE>FQ;+9@óG>,HAø:9@FQH+RBOFGRJú?9B+ý = >Hÿ = >RSH+9@>,ì0ï&ìWíï&ì&ö;+>,H ù >HSôïWý_F?BO9Ný = ;+9ðJï&ì?ðóGRJì %9Ný = ;+ðSM@>9Ný = ðS>YA9ý = ;CBD>_þE>FQ;+>,ìï&ì2;>HCBDïWý = ; ñ úøY`>9@;>H+>ì $% öMIKï2õ`>9@ì?>HQý = Y`>H+9RJì&>ì?FGRJM@M9BD9@RJìe>2újIUìWí29>H+;í&ISBG?BO;+>,øÞï&ìWíVF}ôï = M@;4I ñ 9@>Zû0IK;+>H9@>>HH+>9Ný = ;hðS>ðJ>,ìîfìWí2>í2>KBV÷fH+RSü>KBBO>KB ù >H>9ý = >gí2>KB|WïWBD;CIUìjí&B+í29NIUðSHCIUøeøVBXAíQ9@>mí2ï&Hdý =	 ¬4¬ 	
 ï&ìWí{FQM@>,9@ì&>ÿn>,ø:úW>HCIK;+ï&H>ìgý = IKHCIKF2;>H+9NBO9@>,H+;PY>Hdí2>ì ñ ø<>ø ôI $%&^ñò >H+YIUH+ö;+>,;føVIUìZí?I = >H`í&ISBPî9ìWBO>,;+ü>ì~óGRJìe÷ = IJBD>ìôï  >HðWôIUì?ðJ>ì:9øîfìWí&BD;CISí29@ï&øÜíQ>HA>KIUFQ;+9RJìXYAISB%>ì&ðeø:9@;<í2>,ø&HdIUðJøe>ì2;dIU;9@RJìjBOø:>Ký = IUì&9NBOøïWBP9@ì6|WïjB+IUøeø:>ì = IKì&ðZBO;> = ; ñ úiìÃí29@>\BO>H÷ = IJBD>~í2>H[>\IUFQ;+9@RSì:YA9@Hdí:IUMNBORÂí29@>4|WïWBO;dIUìWí?BOðJM>9ý = ï&ì&ð 	 · 9ø9@ìWBD;CI  9@M@>,ì ù >H+>,9ý =I  ðJ>;dIJBO;>; ñ 9> ù >,ðJH+9'þ^B  9Mí2ï&ì?ðJ>ì09ì)í29>KBO>,H4÷ = IJBD>:BD9@ìWímí&I = >HL; = >H+øeRQí22ìjIUø:9NB+ý = >H IK;+ï&H ñ
 9>q%ìQ;+>HdBOïWý = ï&ì&ðZí2>KBA; = >H+ø:RQíQ2ìWIKø:9Bý = >ì{|WïjBO;CIKìWí&BíQ>Hû0IK;+>H9@>49@ìQý = Y`>H+9RJì&>ì?öH+>\IUFQ;+9@RSì&>ìZ9BD;íQ>H+ü>,9@;PBD> = H`IUFQ;+ï&>,M@M ñ G9@>AYAï&Hdí2>IUì&ðS>KBO;R J>,ìíQï&HCý = >!2úW>H9@ø:>ìQ;+>,MªM> $ ì&öü>9Ný = >ì6õ_ôï&Heí&IJBeî9ìWBO>,;+ü>ì >9@ì?>KBp1ôïWBBO9@ð"ûGðIJBiõdôRSH+ø:9ðJ>ì÷ = ISBO>ìôï  >H+ðIUì&ðB  >9<ø:9;+;+>,öM@>,ì&>H+ðS>;+9NB+ý = >ì"A>KIKF2;9@RJì?>ì$# %K89øG9ì&ì&>4>9@ì?>HAFSIUM@RSH+9NB+ý = >ì0|WïWBO;dIUìWí?BOðJM>9ý = ï&ì&ð&XWí ñ = ñ>9ì&>KBh|WïWBIUø:ø:>,ì = IUì?ðGBpü,YA9B+ý = >ìÓí2>H $ ì&H>ðJï?ì&ðGBD>ì&>HðJ9@>gí2>\BpõTHCIUðSø:>ìQ;+9>H+>ìjí2>ì&G2öBO;>øVB:ï&ìWí>9@ì&>,HVÿn>,ø:úW>HCIK;+ï&H ñ ÿ = >RJH>;+9NB+ý = >mûï&M@;9ªõTHdIUðJøe>ì2;dIU;9@RJìjBOø:RQí2>,M@M@>VF^ôRJì&ì?>ìüYIUHí29@>î'QúW>H+9ø:>ìQ;+>føe>9BD; É ïWIUM9@;CIK;+9ó  >KB+ý = H+>,9  >ìXKIKM@M@>,HCí29ì&ðGB}BO9ìWíí29@> $ ìjBôIU;ü>ï?ìWíí29>ú = ?BO9FSIUM@9NB+ý = >ì®úiìQ;+>,H+ú&H>;CIK;+9@RSì&>ìgüï&øâÿ>9MPBO> = HpóG>,HCB+ý = 9>Kí2>ì$(QX)# ò X ò % (J ñ úìWB  >öBORSìWí2>H>4í29>  >+*Wì?9@;+9RJì,T9@ì:; = >RSH+>;9B+ý = >ìeûRQí2>MM@>ì   üY ñ >9ì&>üï?óG>H+MiôIJB+BD9@ðS>û>KBBOï&ì?ð>9ì&>HAÿ>ø:úW>HdIU;ï&HT9@øêî-Qúo>,H+9@øe>ì2;  >H+Y`>9BD;ABO9Ný = í&I  >9IUMNBAB+ý = YA9>H+9ð ñ
òJò!. s/+013245fr6±z8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N:=A{(OE;7BPQ4K:K1R=AO4KASCK2T=Ot4KA
úìVí29@>\BO>øÜ34IUú?9@;+>,MY>,HCí2>ìeYA9@HAíQ9@>KBD>HA÷fH+R  M@>,øVBO;>M@Mï&ì&ð4í2>,;CIU9M@M9@>H;ìjIJý = ðJ> = >ìXG9@ìWíQ>øí2>HA|WïWBD;CIUìjí:í2>KB`í22ìjIUø:9NB+ý = >ìU&BD;+>øVB}ï&ì2;>HCBDïWý = ;PYA9@Hdí ñ úìVí29>KBO>,øÉ|WïWBIUø:ø:>,ì = IUì?ðBORSM@Mí29@>V&HCIKðJ>ìWISý = >9@ì&>,HA; = >Hø:9Bý = >ì:î É ï&9@M9  H9@>Hï&ì&ðï&ìjíõTRJMðJM9ý = ìjIJý = >9ì&>H<BO9ì&ì&öóGRJMM@>ì ù >KBD;+9@øeøï&ì&ð; = >H+ø:RQíQ2ìWIKø:9Bý = >HXW<HKôRYJ>ì&  9ý = ;+>GX  HïWýCF{ï?ìWí9@ìWB  >KBORSìWí2>H>ÿn>,ø:úW>HCIK;+ï&H  ï&ì2;>HCBDïWý = ;`Y>Hdí2>ì[Z]\^%&X_\ ò  ñ ë]9H  >ìôï&;ü>ìgí&IUü,ïYA9@>\í2>H+ï?øêí29@>V %9Ný = ;+öðJM>9ý = ðJ>,YA9ý = ;dBO;+HdIUìWBDúWRJH+;; = >,RJH+9>%ü,ï&H<í2QìWIUø:9NB+ý = >ì ù >KBý = H+>9  ï&ì&ðÂí2>KBXG?BO;>øVBXSYR  >9FG>9@ì?>H+M>9 $ ì&ìWI = ø:>ìôï  >HL>9ì6; = >Hø:9Bý = >\BW<M@>9Ný = ðS>YA9ý = ;%>9ì&ðJ> = >ì ñ 9>:îfH+ðS>  ì&9NBOöBO>VíQ>HÿHCIKìWBOúWRJH;+H>Ký = ì2ï&ì?ðJ>ì IUìWIKM@?BO9@>,H+>ìmYA9@H~üï&ì}ôISý = BD;9@ø ù >ü,ï&ð0IKï2õ4íQ9@>Zü>9@;M@9Ný = >îfì2;DYA9ýCFQM@ï&ì&ðí2>HPMRJFSIUM>ìZ÷ = IJBD>ì&HCIKï&øZóG>H+;>9@Mï&ì&ðGBõTï&ì&FQ;+9RJì`ba · £  XJï&ø¢M@RJFSIKM@> $% Y`>9@öý = ï&ì&ðS>ìZóGRJø; = >Hø:9Bý = >,ìUW<M@>9Ný = ðJ>YA9Ný = ;8>,HOõIJBBO>ìZüïZFôRSì&ì&>ì ñ2$ ìWB+ý = M@9>J>,ìWíLY>Hdí2>ìüY>,9û>,; = RQí2>,ì6üï?Hÿ>ø:úW>HCIK;+ï&H  >KBO;9@ø:øï&ì?ð:í29NBOFQï&;+9>H+; ñù >9`í2>H4>HdBO;>ì)û>,; = RQí2>,ì>HOõTRSM@ðS;LíQ9@> ù >KBO;9@ø:øï&ì?ð:>9@ì?>HM@RSFSIUM@>,ì)ÿ>ø:úW>HdIU;+ï?H  Jc ·ed- í29@H>F2;~IKïWBLí2>,HL÷ = ISBO>ì?öHCIKï&øhóG>,H+;+>,9@M@ï?ì&ð,`ba · £  íQ>HVÿHCIUìjBOúWRJH;+H+>\ý = ìQï&ì&ð ñ<ù >9íQ>H:üY`>9@;>ì û>; = RQíQ>ìYA9HCíóG>HCBDïWý = ;,XU9ìWí29@H>FQ;PIUïWB&HCIUðSø:>ìQ;CBDúo>,F2;H+>ìZí2>,ìh; = >H+øeRQí22ìjIUø:9NB+ý = >ìh|WïjBO;CIKìWí:í2>\Bf2öBO;>øVBüï,gW>KBý = H>93gW>ì ñ9 9@>~üY>9;+>~û>; = RQí2>L>,ì2;dBOú&H9ý = ;A>9ì&>HAømôRSðJM9ý = >ìV>Qúo>,H+9@øe>ì&ö;+>MM@>ìÓû>; = RQíQ>{ü,ï&H ù >\BO;+9ø:øï&ì&ðgí2>,HZÿn>øeúo>,HCIU;ï&Hï&ìWí)>HømôRJðSM@9Ný = ;4>9@ì&>,ìÄíQ9@H+>,F2;>ìhP>H+ðSM@>9Ný = ø:9;Pí2>øÜî-QúW>H+9ø:>ìQ; ñY >HihP>HðJM>9ý = í2>Hgo>,9í2>ìeû>; = RQí2>ì:ï?ì2;>H+>9ìWIUìjí2>HFSIUì&ì IUï_S>HCí2>,ø í&IUü,ï]í29>ì&>ìXí29@>Vú = ?BO9@FSIKM@9Bý = > ù >Kí2>ï?;+ï&ì&ðmíQ>HðJ>øe>KB+BD>ì&>ìlÿ>ø:öúW>HCIK;+ï&H>ìgIUïWBj&HCIUðSø:>ìQ;CBDúo>,F2;H+>ìZüïVï&ìQ;+>HdBOïWý = >ì ñ ë]9@H`Y>Hdí2>ìgí29@>\BO>4û>; = RQí2>ìgIKï2õBOúW>ü9>M@M>&BD;+>ø:>óGRJìVü>ìQ;+HdIUM@>,ì:ï&ìWí:úW>H+9ú = ôIKH+>ì $ ï ¦ $ ï"A>KIUFQ;+9RJì&>,ìIKì2Y`>ìWí2>,ì ñ 9@>  9NBOFQïWB+BD9@RJìZ9@øç34IUú&9;+>M9( = IU;PðS>ü>9ðJ;Xí&IÂí29@>IUì2õdôIKì&ðJM9ý = >ìk %9Ný = ;+ðSM@>9Ný = ðJ>YA9Ný = ;dBOöFGRJìl*jðJï&HdIU;+9RJì&>,ìlí29@>ZðJMR gWIKM@>"A>KIKF2;9@RJìjB+í2QìWIUøe9@FVï&ìWí)í?IUø:9;4í29@>ZFGRJMM@>FQ;+9óG>ì,}M@ï_S>õTöõT>FQ;+>ìY`>KBO>ìQ;+M9ý = ø:RQí29D*jü9@>H>ì ñS$ ï2õTðSH+ï&ìWíZí29>KBO>HIUì&9NBORJ;H+RSúo>,ìV÷ = IJBD>ì&HCIKï&øZóG>H+;>9@Mï&ì&öðJ>ìe9BO;`í29> $ ì2Y`>ìWí2ï&ì?ðL; = >H+ø:RQíQ2ìWIKø:9Bý = >H}3RJì&ü>,ú&;+>ü,ï&H`ÿn>øeúo>,HCIU;ï&HegW>KBD;+9ø:øï&ì&ðì&9ý = ;A;+H+9ó29NIUM ñ îPB[>,ø:úl*W> = M@;ABD9ý = í&I = >,H%üï?ì}ôIJý = BO;<>9ì&> ù >;+HdIJý = ;ï&ì&ðZí2>H<íQ2ìWIKø:9Bý = >ìîfì2;DYA9ýCFQM@ï&ì&ðeí2>KBMRJFSIUM>ìm÷ = IJBD>ì&HCIKï&ø:>KBXï&ø¹í29> $ gQY>9Ný = ï&ì&ðS>ìVóGRJøÞMRJFSIUM>ì0; = >H+öø:9Bý = >ìmW<M>9ý = ðJ>,YA9ý = ;PI?gWB+ý = ôIK;+ü>ìgüïVFôRSì&ì&>ì ñ
 9@> $ g_g ñ.2ñ %mü>9@ðS;:íQ>ì]ü>9;+M@9Ný = >ì&h>,H+MIKï2õ4óGRSìn`Gba · £  õ ôï&He>9@ì&>gü>ìQ;+HdIUM@> $ ï ¦ $ ï[>\IUFQ;+9@RSìogW>9qpjrRs tvu %lwx\ $Lñ W<>hXï&ìjí6üYAIKHí29>:M@9ì&FG>"GúWIUM;+>VíQ9@>  9Ný = ;+>ï?ìWílí29@>gW>9í2>,ì0H+>Ký = ;>ìoGúWIKM@;>ìmí29@>ZM@RSFSIUM@>,ìyiøeú&ï&MBDHCIKï&øhóS>H+;>9'M@ï&ì?ðJ>ìV9@ø¹|W>ìQ;+H+ï?øâí2>KBzG;RJöJ>KB{}| u b% · % · % e ï&ìWí)>ìQ;+MNIUì&ðmíQ>HUG;HCI = M@H9ý = ;ï&ì&ðo}| u b% · % ·~ üï&H:|W>9;+ú&ï&ì?F2;>ìY~ôI = H>ìWí0í2>,H%RQý = í29Ný = ;+>,ú = IJBD>c u ò % ·~ %õTø5\ýaï?ìWíY~ôI = H>ìWígí2>HBOú}ôIK;+>ìmî-QúWIUìWBD9@öRJìWBDú = ISBO>{gW>9-c u ( %hõTø5\ý ñ >H4ü>9;+M@9Ný = >hP>H+MNIUï2õí2>H  9ý = ;>L>ìQ;CBDú&H+9Ný = ;í2>øâ3RSø:öú&H+>\B+BO9RJìWBC5Kî-QúWIUìWBD9@RSìWB+BDü>ìWIKH+9@R?XoYA9>4B+ý = RSì:9@ø34IUú&9;+>M9\Zí29NBOFQï&;+9>H+; ñ 9@> ù >;+HdIJý = ;ï&ì&ðí2>HPM@RSFSIUM@>,ìkyiøeú&ï&MBDHCIKï&øhóS>H+;>9'M@ï&ì?ðJ>ì4ü>9ðJ;D>\í2RQý = XGí&IÂí2>HfMRJFSIUM>÷ = ISBO>ì?HCIUï?øÜBO;CIKH+FIUì&9NBORS;+H+RSú]9BD;hï&ìjí]í2>ï&;M@9ý = óGRJì >9@ì&>,Hkj>,H+ø:9  9HCIJý"W%M>9ý = ðS>YA9ý = ;dBOóG>H;+>9'Mï&ì&ð&X}í ñ = ñ>9@ì?>H9BDRJ;H+RJúW>ìj>,H+ø:9Q3ï&ðJ>,MXWIgQY>,9ý = ; ñ îfHCBD;IKø¹îìjí2>:íQ>KB4÷HRJü>\B+BO>\BpYA9@Hdí MRJFSIUM>KB; = >,H+ø:9NB+ý = >KBW<M>9ý = ðJ>,YA9ý = ;`>H+H>9ý = ;,XWí&IJBí2ï&HCý = >9ì&>~í29ªþEïWBD>kj>,H+ø:9Q3ï&ðJ>,M}ý = IKHCIKF2;>öH+9NBO9@>,H+;YA9HCí ñ
 9@>eM@RJFSIKM@>ì&yø:ú?ï&MBDHCIUï?ø:FJRSìl*WðJï?HCIU;9@RSì&>ìm9@ø %9Ný = ;+ðSM@>9Ný = ðS>YA9ý = ;<MIJBBO>ìÓBO9ý = D>KíQRQý =ðJï&;í2ï&Hdý = >9ì&> ~ Sj>,H+ø:9Q3ï&ðJ>,M)yø:ú&ï&MNBOHdIUï&øZóJ>H;+>9@M'ï&ì&ðÂí&IUHdBO;>M@M>ì ñ_ 9@>KBD>L÷IUHCIKø:>;H+9@ö
òSò
BO9>H+ï?ì&ð)íQ>KBhM@RSFSIUM@>,ì]IUì?9BORS;+HRJúW>ìÅ÷ = IJBO>,ì&HCIKï&øVB = IgW>ì]YA9Hh9ø 34IKú&9@;>M ~ õ ôï&H:FSIKM@;+>3RJìl*jðJï&HdIU;+9RJì&>,ì  u %  í29NBOFQï&;+9>H+; ñ îPB>HCBý = >,9@ìQ;IUMNBí2>ø ÷fHR g&M>ø IUì?ðJ>ø:>\B+BO>,ìXí29>KBO>øå3RJì?ü>ú&;4íQ>H87S ôI = >,H+ï&ì&ðÃIUïWý =0= 9>H%ü,ï õTRSM@ðJ>,ìXIKM@M>HCí29ì&ðGB<YA9@HCíìQï&ìí2>HIUì?9BORS;+HRJúW>Vyiøeú&ï&MBDHCIKï&øM@RSFJIKMí2ï?HCý = ~ í29'þEïWBO>V&>H+øe9DMï&ðS>M@ì^Xg&ü,Y ñ FGRKóSIUH+9NIUìQ;+>îfM@M@9ú&öBORS9í2>XGgW>9>,ìWí2M@9Ný = >H4ÿ>ø:úW>HCIK;+ï&H4úWIKHCIKø:>;+H9BD9@>H; ñ %ïQõí29@>KBD>:ëm>9BD>hFSIUì?ì øIUìlIKïWý = %9Ný = ;+ðSM@>9Ný = ðS>YA9ý = ;CBBO9;+ïWIK;+9@RSì&>ìZIKï2õP; = >H+ø:RQíQ2ìWIKø:9Bý = >Hfëm>9BD>gW>KB+ý = H+>,93gW>ì ñ yiìgí29>öBO>,ø4IKú&9@;>M2YA9HCíí&ISB8ì&9Ný = ;+M9@ì&>KIKH+>PëIUM@>\ý_FSIûRQí2>MM8}  ~S õ_ôï?Hfí29>  ï&Hdý = õ_ôï = H+ï&ì?ð4í2>HÿHCIUìjBOúWRJH;+H+>\ý = ìQï&ðS>ìgW>ìQï&;+ü,; ñ
òJò! s/+013245fr6±z8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N{=AmOE;7BPQ4K:K1R=AO4KASCK2T=Ot4KA
j8lb?
 u %põTøKý
 u ò %LõTøKý
 u ~ %LõTøKý
 u ( %LõTøKý
Xg_g_Mí2ï&ì?ð .2ñ %M84K13251RE;794qAM2bP-1REI?5LMA N>l4eC7B/C?4KA_:H/Ll<C
 z¡X¢£-¤¥¦¡¥ iM§ ¥ l¨ £¢ 
©Mª«G¬Yª­ ®jªl¯9°
± 6R²6±z8794K:K<=?>@ A_/<1DC!E;794q³A_/ 5´@C?4 òSòµ
¶"·¸ ¹¦º»¼i½ ¾m¿ÀÁÂ½ Ã?Ä-Åiº» ÆÁÂÈÇ!ÀÄ»
yìlílÉÊk<ì9ËÌ_ÍÎÉVíl3ÉÍÉ?ÍVXg9Í+ýÏ&ì_ e É?ÍÐiÉÊdílÉì  Ï_ÉÊ+øÒÑQí22ìÓËUø{ÔÍ+ýÏ_É{WjÊ ôÑ YÉì íl3ÊHÉÕ  ËUïÓÍílÉÊjÌ3ÑYÕYËÌ3É,ì÷-Ï9ËYÍÉìBÊËUï?øhóÉÊ  ÉÖÌ@ï&ì?ð`G}a · £M×  ílÉÊ<ÿ)ÊËUìÓÍOú9Ñ Ê  ÊeÉ\ý;Ï&ìQï&ì&ðÒgOÉÍ  ø:ø  ñ ëØ3Êg9Éð ì&ì_Éì~ø{  íMÉÊ ù É?Í  @ø:øï?ì&ðAílÉ!Êfîfì_ÉÊð ÖÉ+ï?ìWíLílÉ!Ê  ÊïWýÕ&ílNý;Ï  É^Ùï&ìWíVËUì9Íý;ÏBÌ33É! ÉìWíÐq3ÊdíVíl3É~ÿ)Éø:ú9ÉÊË  ï_ÊHg9É?Í  @ø:øï&ì?ðËUï2õTðYÊ+ï&ìjí3Ï_ÊHÉÊ ù ÉKíMÉï  ï?ì&ðð É?ÍÎÑJìWíMÉÊ  g9ÉÏ9ËUìjílÉÌ  ñ
ÚjÛHÜiÛHÜ ÝÞißàáÎâäãæåjâç_èiéÎâ8êëåjìîíïçOëjð9ßqìéÎð8ñò_â-å
 ÖÉ ù É?Í  @ø:øï?ì&ðVílÉÊÂîfì_ÉÊ+ðY3É+Ãï&ìWí&yø:ú&ï_ÌÔÍ+ílNý;Ï  É,ìÉÊDõÑ Ì@ð  ø{  X3Ì'õÉ:ílÉÍLîfì_ÉÊð 3ÉKyø:ú&ï_ÌÔÍóÿôÉìÓÍÑ ÊõÍ jöK÷ ba  ñ  ôï_ÊWXÊï&ìWí2ü,ï9Í  ËUìWí_ÍDø"Ë  ÉÊeÖÉø WjÌ3ÉNý;Ï?ð ÉÐqNý;Ï  ì_ø:ø  ÉÊËUïQõTð Ê+ï?ìWíílÉ!ÊjyÍÎÑ  ÊeÑJúB3É~ílÉ?ÍøBÍ  É,ø"ÍõÑYÌ@ð É,ìWílÉWjÉ?Í  ËÌ  ËKì&Z ò % .?ù
 öK÷ }a  u Z´úK}a )û ba  ùü ö ü ÷ û ba ý ö+÷ þ  .Qñ@ò ø{  ílÉÊeîfì_ÉÊð 3É\ílýÏ  É,úKba  ï&ìWí  ÊïWýÕ&ílNý;Ï  ÉÿÈ}a  ñ %ìWílÉÊHÉÊÍÎÉ  Í+ÙÕ ËKì&ì]ø"ËKì]ílÉìîfì_ÉÊð 3ÉKMyø:ú&ï_ÌÔÍóÿôÉìÓÍÑ Ê  ö+÷ ba  >1R:4eI?2ËUï9Í4ílÉ!ÊXÊHÉÌRË  @óMRÍ  ÔÍ+ýÏ_Éì"hÉÊ  É3Ìï&ì&ðÍõTï&ì_Õ  ÖÑJì`G}a þ  ×  ílÉÊkWjÌ@ð ñ }# ñ ( µ  ÉÊø{ H ÉÌì ñù ÉPð É,ð Ég9Éì_É!Ê{)ËKð ÊËKì&ð É\ílýÏ  É"ÉÊ+ðY3g  ÍýÏ ílÉÊ ö+÷ ba  ËUïÓÍ%ílÉ,ø  XÑÉ  Ï_ÉÊÿiÏ_ÉÑYÊeÉøZ \ ~ ù üïbÍÖÉÏ_ÉËKïWýÏ WjÌ@ð ñ  òJñ ~ ò e
 öK÷ }a  u    × ö   × ÷p × 	
	   ö ba þ     × ÷p ×	
	 ò
~ ý ö+÷
  
 }a þ   ×p ×   
	    û "!   × !p ×   
	   $# þ  .Qñ ~
ÐiÑYg9É~ôï_g9ÉÊÂíl3ÉkÌ3ÑYÕYËÌ3ÉÒyø:ú&ï_ÌÔÍÊõËUï&øZó ÉÊ  ÉÌï&ì&ðÍõTï&ì_Õ  ÖÑJìðYÉø{ e É!Ì  Ðq3ÊCí ñG 3ÉÉ!Ì3g9Í  öÉì_É!Ê+ð ÖÉ  u%
 û'& !  ! RÍ  Ï_ÖÉÊeg9Éìz3ÏBÊeÉÊ ËÌÖÌ@ð É,ø{É@ìÓÍ  É,ì_Ñ Ê+ø¦@ì4û  ð É?Íý;ÏBÊe3É!gOÉ,ì ñyøvjËÏ?ø{ÉìVílÉ!ÊqÌ3Ñ ÕYË?Ì3Éì  Ný;Ï  Éì ôËÏ_ÉÊï&ì&ðkÍÎ@ìWíVílÖÉ?ÍÉ@ìÿËÊ  ÊeÉ!É+M_Ñ ÊøØð É,ð Ég9Éì)ÙWí ñ Ï ñÍÖÉ"Ï ôËUì&ð  ìBýÏ  ÉQú_ÌÖ@ü  óÑSø yø:ú&ï_ÌÔÍzË?gÄï&ìWí&ÕYËUì&ì í_ËÏ_É!Ê{ËKï9ÍhíMÉì yiøeú&ï_ÌRÍÎ@ì  ÉðYÊËKöÌ3É,ìÏ_ÉÊeÊõËUï9ÍDð Éü!ÑJð É,ì{ÐiÉÊdílÉì ñ yiø É@ìQõ}ËJýÏ9Í  Éìk9ËÌ3ÌEílÉÍìBýÏ  Ì3ì_É?Ë?ÊeÉì~ëoË?Ì3ÉKýÕYËûÑQílÉÌÔÍb  ~S )( 
  * u,+.-/10 2t - /10 2  ÙGí_Ë Í-ìZílÉìZÿ)ÊËUìÓÍOú9Ñ Ê  ÊeÉ\ý;Ï&ìQï&ì&ðYÉìeíl3É?ÍÎÉ?Í-ËUúB  É!ÌRÍ)gOÉ,ì2ï  ü  ÐqÖÊCí8ÙÉÊHÏ}ôËÌ  ø"ËUì
 ö+÷ ba  u c ö+÷  ( *43 ö 3 ÷  ò~ ý ö+÷65 ò~ ( 
e	87
 û:9  	
 û ò~ ( *;3 ! 3 !=<  .Qñ # c ö+÷ ba  u > ~@?GBADCFEHG   ×   × öI  × ÷ `G}a þ  ×  w  .Qñ \  ÖÉÍÎÕ Ë?ÌRË?ÊeÉ  ýÏ  É 	
 }a  ï?ìWí:ílÉÊ ù ËÊHøÑJì_ÉìÓÍ  ÊHÑJø 3 ö }a  @ì .Qñ #  ÉÊð Ég9Éì"ÍÎýÏ:íM3ÊeÉ!Õ ËUïÓÍíMÉÊj hXQ÷-Ï9ËYÍÉì_ÊõËUï&øZóÉÊ  ÉÖÌ@ï&ì&ð<íMÉÊPÿ)ÊËUìÓÍOú9Ñ Ê  ÊeÉ\ý;Ï&ìQï&ì&ðVËKøÜ÷'ÏÓË ÍÉ,ì_ÊËKï&ø:ú&ï&ìBÕ a u c þ d- ð É,ømôË,WjÌ@ðSì ñ }# ñ . ~ Ù # ñ . #  ñ 9  	
 ba H É,ì  Ï}ôËÌ  íM3É"ÉÌ3gÓÍ  ÐiÉKýÏ9ÍÎÉÌ3ÐqÖÊeÕQï&ì&ð É,ìílÉ?ÍqÍÎÕYËÌRË?ÊeÉìKJOQûÉ?ÍÎÑJì9Íõ_ôïBÊílÖÉì_Ný;Ï  ÌÖ@ì_É?Ë?ÊeÉjhÉÊÍÎ3ÑJìgílÉÍëoË?Ì3ÉKýÕYËûÑQílÉÌ3ÌÔÍ ñ
ò ~ % L/+013245 ± 6NM8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N{=AmOE;7BPQ4K:K1R=AO4KASCK2T=)O4KA
 ÉÊqÕM@ì_É  RÍý;ÏBÉ%ì  É!3ÌEílÉ?ÍAîfì_ÉÊð ÖÉ+Myø:ú&ïBÌRÍóÿôÉ,ì9ÍÑYÊÍQc öK÷ @ì .2ñ \  ÉÊ+ðY3g  ÍÎýÏ{@ø jËÏ&öø{ÉìVíMÉ?ÍqX hjQûÉ  Ï_ÑQílÉ4üï[Z  ( ù
c öK÷ }a  u
òP 4Q ? J 
  ARTS UVWYX[Z  ×W ü öW ü ÷W=\]  
	^8
`_ - ^[$ 
	^8
`_$ S a _b -c dBe-f w  .Qñ (  ËJýÏÉ!@ì_ÉÊj8ÑYÊeÉì  ü  ÊËKì9ÍiõÑYÊ+ø"Ë  ÖÑJìì9ÍXÌÖÑ ÕYËÌÖÉAï_Ï_É?ÍÎø_Í  Éø RÍ  íMÉÊîfì_É!Ê+ð ÖÉ+Myø:ú?ï_ÌRÍbÿôÉ,ì9ÍÑYÊ:ílÔËUðYÑJì9Ë?Ì ñ É@ìBÉ  RËKð ÑSì9ËÌÖÉÌ3ÉøÒÉì  ÉhðYÉg9Éì]íM3ÉVîfì_ÉÊð ÖÉKílýÏ  É hg)gK ï&ìWí íl3ÉÑJø:ú9ÑJìBÉì  ÉìgílÉÊ  Ê+ïjý;Õ?ílýÏ  É  WW ø{ ji u ò þ ~ þ #  ËKì ñ yø 9ËÌÖÌ3É4óÑJø  Ï_ÉÊ+øÒRÍ+ýÏ_ÉìWjÌ3ÉNý;Ï&ðYÉÐqýÏ  ÔÍ  ílÖÉyiøeú&ï_ÌRÍÎÊËKï&øhóYÉÊ  ÉÌ@ï&ì?ðmÔÍÑ  ÊeÑSúÄï&ìjí ËÌÖÌ3É  ÊïWý;ÕMÕÑJøeúOÑSì_Éì  Éìð ÌÖÉýÏ ñ_ 3É ù É?Í  @ø:øï?ì&ðílÉ!Ê  ÊïWýÕ&ílNý;Ï  É,ì{ËKï9ÍílÉÊÿ)ÊËUìÓÍOú9Ñ Ê  ÊeÉ\ý;Ï&ìQï&ì&ðÒÕ ËKì&ì0íBËÏ_ÉÊí_ËUü,ïílÖÉì_Éì ÙAílÉì WjÊËJíÅílÉÊ"Ì3ÑYÕ Ë?Ì3Éìïyø:ú&ï_ÌÔÍÊõËUï&ø"ËKì_RÍÎÑ  ÊeÑJúB3Égí2ï_Êdý;ÏnhÉÊ+ðYÌ3ÉNý;Ï ílÉÊóÉÊÍý;ÏB3ÉKílÉ,ì_Éì  Ê+ïWýÕMÕÑJø:ú9ÑJìBÉì  Éìk@ø¦Ì3Ñ ÕYË?Ì3ÉìAï_Ï_É?ÍÎø_Í  Éì:õÉ?Í  üï_ÌÖÉð É,ì ñ
 É?ÍÎÐiÉ  ÉÊHÉì"Õ ËKì&ìmø"ËUìÉ@ì_É %ï9ÍHÍeËUðYÉg9Éü?ôï&ðYÌ3ýÏ,yì9Í  Ë?g_3ÌÖ  ôË  Éì@ìQý;ÏMÐiÉ!Êe3ÑSì_Éì_ÕÑYÌ3ÌÖ@öÍÖÑJì_Éìgø"ËJýÏ_Éì ñ û,ËUì,ÕYËKì&ìmíl3ÉV@ìQóYËÊeÔËUì  É  Ný;Ï  É4ï&ìWígíl3É  Ê+ïjý;Õ?ílýÏ  ÉËKøÞ÷-Ï9ËYÍÉì?öÊËKï&ø:ú&ï&ìBÕ  aïLlA_/8k7qT/A N1 NóÑJìBÉ@ì9ËKìWílÉÊ!Ùfí ñ Ï ñ Ñ Ï?ì_É ù ÉìQï  üï&ì&ð,Éì_ÉÊmlWï9Í  ËUìWí_ÍDð ÌÖÉ@öý;ÏQï&ì&ðÒ 	 þ  Ù_É!Ê+ø{ e É!Ì@ì ñM Ë?ÊËUïÓÍXÕYËUì&ì0ø"ËKì"É@ì_ÉÌÖÑ ÕYËÌÖÉonV:KLlEIpHnV1RE;7M2Î4pqMB:e/)r?4eI?2}=:K1J4ÕÑJì9Í  Êï_3ÉÊHÉì)ÙPí ñ Ï ñ 	  d þ c  Ù d þ c  ø{  ckË?ÌRÍZ÷-ËÊõËUø{É  ÉÊ ñ PôËKì&ðÍVílÖÉ?ÍÉ!ÊZÿôÊõË=sÎÉÕ  Ñ ÊH3ÉÕYËUì&ìgø"ËUìVíBËUì&ìÉ@ì_ÉÒ4$t4eI?2}1R4yiìBÕÑJø:ú_ÊHÉ?ÍeÍÎ3g_ÖÌ3  ôË "u s  ð Éø ôËu s ` u µ 	qv v 	  wyx {z s  }| x W s  .Qñ . ílÉ+*WìB3ÉÊHÉì)ÙEíl3ÉV@ì~sÎÉKílÉ,ø jËUï&øUl9É  ú&ï&ì_Õ  ílÉÊaÿôÊõËUì9ÍDúOÑYÊ  ÊeÉKýÏ&ìQï&ì&ð,ËKì&ð É,ð Ég9ÉìÐiÉÊöílÉìÕYËUì?ì ñ yiøäWjÌ3É!ýÏ&ð ÉÐqNý;Ï  Éì  ÍDú_ÊeNý;Ï  íM3É?ÍGÌiôËUì&ð^Í-É@ì_É!Ê-yÎÍÑ  Ï_É!Ê+ø{Éì~ð ÉÊõËJílÉ<íMÉÊ  ÏBÉÊ+öø{ÑQíløQì9ËUøÒRÍ+ýÏ_Éì  É+*Wì_  3ÑSìVílÉÊfÑJø:ú_ÊHÉ?ÍeÍÎ3g_ÖÌ3  ôË  ñ  XÉð^Ë  @óÉ<ë ÉÊ  É<óÑJì u s ` gOÉ\ílÉï&ö Éì[É@ì_ÉlWï&ì9Ë?Ï&ø{ÉeílÉ?Í  Ê+ïWýÕÉ?Íø{  Ë?g&ì_ÉÏ?ø{ÉìWílÉ!Ê  ýÏ  ÉÙí ñ Ï ñ É@ìî-@ì9ÍÎÉ  üÉ,ì)óÑJìíløQì9ËUø{ÔÍ+ýÏ_Éì[yì9Í  Ëg_ÖÌ3  ôË  Éì ñ- 3É?ÍÎÉûÉ  Ï_ÑQílÉVðY3g  Ë?ÌRÍÑ[ËUïjý;Ï yì2õÑ Êø"Ë  3ÑSì±ôïBgOÉ!ÊZíl3ÉëØýÏ  @ðYÕÉ  óÑJì,Ì@ï_Õ  ï9Ë  ÖÑJì_Éì0ï?ìWí0ílÉø:ü,ï2õÑ Ìð ÉVôï_g9ÉÊaí_Ë Í4î-@ì9ÍÎÉ  ü!Éì0ílÉÍX_ÊËKðJø{É,ì&ö Ë  3ÑSì9ÍOøÒÉKý;ÏÓËUì_ÔÍOøZï9Í+Ù)ÐqËYÍÈø XË?Ï&ø{ÉìlíMÉÊ ò Qÿ)É3ÌNý;ÏBÉì ÿôÊõËUì9ÍDúOÑYÊ H Ï_ÉÑYÊeÖÉ~sHË6ílÖÊeÉÕ ì_ýÏ  Éì  Ï9Ë?Ì  Éì{RÍ  ñëØ3ÊÐÉÊCílÉ,ìlí_ËÏBÉÊkÍOú ôË  ÉÊ  ÊïWý;Õ?ílNý;Ï  Éì@ø lWï9ÍHËUø:ø{É,ì_Ï9ËUì?ð{øÒ  ÌÖÑ ÕYËÌÖÉÊÿiÏBÉÊ+ø"ËKöÌ3ÔÍ3É!Ê+ï&ì&ðVï&ìjí6íløQì9ËKø{RÍý;Ï_É,ìyiìÓÍ  Ë?g_3ÌÖ  ôË  É,ì ì  É  ËÖÌÍ  ïjíl3ÉÊHÉì ñ) ËUüïogBÊËUïjý;Ï  ø"ËUìËÌÖÌ3ÉÊdíl@ì&ð^Ífì_ÑQý;ÏgílÖÉÉì  ìBRÍ-É@ìBÉÊÐiÉ  ÉÊHÉì  Ï_É!Ê+ø{ÑQíløQì9ËKø{RÍý;Ï_É,ìzhËÊHRËgBÌ3Éì)ÙGì ôËKø{Ì3Ný;ÏílÉÊ4ÿ)Éø:ú9ÉÊõË  ï_Ê  ñ 3ÉZÿ)Éø:ú9ÉÊõË  ïBÊeg9É?Í  @ø:øï?ì&ðËKï9Í4ílÉøÌÖÑ ÕYËÌÖÉìm÷-Ï9Ë ÍÎÉì_ÊõËUï&ø ÔÍ ì_ýÏ i ÊH@óMRË?ÌbÙGï&ìWígí_ËÏ_É!ÊqÐiÑ ÌÖÌ3Éì"ÐqÖÊ<íl3É?ÍÎÉìVÿiÏ_É,ø{Éì_ÕÑSø:ú_Ì3É!Lð ÉÍÑJìjílÉÊ  g9ÉÏÓËUìWílÉ!Ì@ì ñ
ÚjÛHÜiÛ{ Uâzâç_à-òOëjçzâlò_é.ëåè
XÌRÍ<÷-Êeì&ü@úÉ@ìBÉÊ<ÿôÉ,ø:ú9ÉÊË  ï_ÊHgOÉÍ  ø:øï&ì&ð~óÉÊeÐÉìWílÉ,ìÐq3ÊjÏ_ÖÉÊÙEíl3É ËUï9ÍílÉÊÿôÊõËUì9ÍDöú9Ñ Ê  ÊeÉKýÏ&ìQï&ì&ðjg9ÉÕYËUì&ì  ÉÌ3Ñ ÕYË?Ì3ÉA÷-Ï9ËYÍÉìBÊËUï?ø{ÕÑJìl*jðJï_ÊõË  ÖÑJìk`ba þ  ×  í2ï_Êdý;ÏÉì_ÉÓÉ!Ê+ø{hÉÊ  É3Ìï&ì&ð&ÉìWílÌÖýÏ_ÉÊVÿ)Éø:ú9ÉÊõË  ï_Ê  }a  Jø OË?Ì3ÌÖÉ ÌÖÑ ÕYËÌÖÉì  ÏBÉÊ+ø{ÔÍ+ýÏ_ÉìWjÌ3É!ýÏ&ð ÉöÐqýÏ  Í  Ùg?üÐ ñ í2ïBÊCýÏÉ@ìBÉ hÉÊ  ÉÖÌ@ï&ì&ð ËKï9ÍüÐiÉ!z_ÉÊø{DSï&ð ÉÌì g9ÉÂÿôÉ,ø:ú9ÉÊË  ï_ÊHÉì
± 6R²6NM8794K:K<=?>@ A_/<1DC!E;794q³A_/ 5´@C?4 ò ~ ò

Z  7 ba   õ ôï_ÊqÌÖÑ ÕYËÌËKì_RÍÎÑ  ÊeÑJú9Ékyø:ú&ïBÌRÍÊõËUï&øÒÕÑJìl*WðSï_ÊË  ÖÑJì_Éì  ËKì&üï&úÓË ÍeÍÎÉì ñ ËZíl3ÉÐiÉ!@ö É!ÊeÉìÂ÷-ËÊõËUø{É  ÉÊ  ýÏ  Éì)Ù   ÊKôÑJøÒÉÙ?É!ÌRË  @óQð É?Íý;ÏMÐq@ìjíl@ðYÕÉ  ÙïÓÍÐ ñ  ÙJíM3ÉqÍÎÑ ÌNý;Ï_ÉfÑJìl*WöðJïBÊË  3ÑSì_Éìzg9É?Í  ø:ø{Éì)ÙHÉg9Éì2õ}ËÌÖÌRÍËUï9Í}ílÉÊ)hÉÊ  ÉÖÌ@ï&ì?ðÍiõTï?ì_Õ  3ÑSìz`ba þ  ×  g9ÉÕYËKì&ì  ÍìWí8ÙÉì  Ï}ôË?Ì  íl3É?ÍÎÉ?Íq%ì&úÓË ÍeÍDï&ì&ð^ÍOóÉÊDõ}ËÏ_ÊHÉìgíl3É~ÿ)Éø:ú9ÉÊË  ï_Ê  ba  ÙMg&üÐ ñ íl3É~ÿ)Éø:ú9ÉÊË  ï_ÊHÉì Z  7 ba  ËÌÔÍiÉ@ì&ü!@ð Éa÷-ËÊõËUø{É  ÉÊ ñ ËKüï g9ÉìnôÑ  ð ÉìÐq3Ê4üï?ì}ôËJýÏ9Í  É@ì_É,ìËUì9Ë?Ì3ø  RÍý;ÏBÉì%ï9ÍílÊ+ïWýÕ{õ_ôïBÊLíM3ÉÌ3ÑYÕYËÌ3Ékyø:ú?ï_ÌRÍDöÊËKï&øZóÉÊ  É3Ìï&ì&ð ñM ÖÉ?ÍÉÌiôË  ÍNý;Ï@ìgílÉÊj hXQûÉ  Ï_ÑQílÉ4õÑ Ì@ðYÉìWílÉ!Ê+ø"Ë? Éì"g9É?Í  @ø:øÒÉì)ílÉÊ ù Ë?ÊeøÑSì_Éì9Í  ÊeÑSø b# ñ . #  ÌDôË  ÍNý;ÏVï&øhõÑYÊ+ø{É,ìhüï3 ö ba  u C E G   ×   × ö `G}a þ  × u òP  ? J 
 J   A CFEHG   ×   × ö RTS UV WYXZ \ ] 
	^8
`_ - ^[}
	^8
`_Y S a _} -c dBe`-f\]   - ^[  S a _Y - c dBe -    × 7 û  × 7 Î~8    × g u òP  ? J 
 J  A C E A   ×   × öp × RS UVWYX[Z \]  
	^8
`_ - ^[$ 
	^8
`_Y S a _$ - c dBe -f \ ]   - ^[  S a _Y - c dBe - þ  .QñD ÐiÑYg9ÉfíM3ÉVX hjQ÷-Ï9Ë ÍÎÉì_ÊõËUï&øZóÉÊ  É3Ìï&ì&ðVËUïÓÍWjÌ@ð ñ }# ñ ( µ  É@ì&ðYÉ?ÍÉ  ü  ÐAï_ÊdílÉ ñ %ìjílÉÊeÉ!Ê+öÍÉ!  ÍiÔÍ  ílÉ!Ê ù ËÊeøÑSì_Éì9Í  ÊHÑJø Ë?Ì3Ì@ðYÉø{ÉìhðYÉð É!gOÉ,ìíQï_ÊCýÏ
3 ö ba  u > ~@?G A C E A   ×   × öp ×T
 B ×  w  .Qñ  %ï9ÍíMÉø hÉÊð ÌÖÉýÏ%óÑSì .QñD  ï&ìWíU .2ñ   ÉÊHÏ}ôËÌ  ø"ËKì4íl3É Ì3Ñ ÕYË?Ì3ÉX hjMyø:ú&ï_ÌÔÍÊõËUï&øZó ÉÊ  ÉK3Ì'ï&ì&ð
 B ×  u  ~H?G A> òP ? J 
 J   A RS UV WYXZ \] 
	^I
`_b - ^[}
	^8
`_Y S a _Y -c dBe-f
\]   - ^[  S a _b -c dBe- w  .Qñ µ  ÖÉÌ3Ñ ÕYË?Ì3ÉÒyiøeú&ï_ÌRÍÎÊËKï&ø{ÕÑJìM*WðJï_ÊõË  3ÑJìÐq3Êdí Ë?ÌRÍÑÓôï_g9ÉÊ~ílÖÉ{Gï&ø:øÒÉzË?Ì3ÌÖÉÊ4ÿ)É?Í H ÉÖÌýÏ_Éìð É!ÐiÑJì?ì_Éì)Ù_ÐÑ g9Éíl3Éyø:ú?ï_ÌRÍÎgOÉ!  Ê\ôËUðYÉ4ílÉÊqÉì&üÉÌì_ÉìVÿ)É?Í e É!3ÌýÏ_ÉìZø{  ílÉøë ÉÊ  ílÉÊ Ê  ÍÊËKï&øUBWËKï_UõTï?ì_Õ  3ÑSì,ËUø ÷ï?ì_Õ  a u Jc þ d- ð ÉÐqNý;Ï  É  ÐiÉÊdílÉì ñ ÖÉkÍÑVð ÉÐÑJì_É,ì&ì_ÉÌ3ÑYÕYËÌ3Ékyø:ú?ï_ÌRÍÎÊËUï?øhóYÉÊ  É+ÖÌ@ï&ì&ðVÐq3Êdí ø{  É@ìBÉÊ%ðYÉÉðJì_É  Éì%ì&úÓË ÍOöÍOï?ì&ðÍõTï&ì_Õ  3ÑSì6óÉ!Ê+ð ÌÖýÏ_Éì ñ yø OË?Ì3ÌÖÉzÉì_ÉÊ  Ï_ÉÊ+øÿËÌ3ÔÍÖÉÊ  ÉìWjÌ3ÉNý;Ï?ð ÉÐqNý;Ï  ÍDóÉÊ  ÉÌ@ï&ì&ðRÍ  íl3É?ÍÉì_ÉkÕÑUóYË?ÊeRËKì  Ék_ÉÊ+ø{  ÖÊËSý;hÉÊ  ÉÖÌªï?ì&ðUg9ÉÉìjílÌ3Ný;Ï_É!Ê4ÿôÉ,ø:ú9ÉÊË  ï_Ê  ï?ìWí Ný;Ï  Éý;ÏBÉø{RÍý;ÏBÉÍP÷GÑ  Éì  ÔËÌq u   ba  þ 	 ba eH }a þ  ×  þ  ×   þ ü ö  u òò  \ ] ^[ ö  w^y 1 a   c þ
 .2ñò % ÐiÑYg9É_ÉìkX@ì  ÉÊð Êï&ìWí_ÍDúOÑ  Éì  ÔËÌ?í2ï_Êdý;ÏZílÖÉiÉþÉÕ  óÉìUWjÊ\ôÑ  É,ì   × ö ï&ìWím × g9É@ìBÏ9ËÌ  É RÍ  ñM ÖÉ  É+*WìB  ÖÑJìWjÌð ñ  .2ñò %  g9ÉÊSôïWýÕ_ÍÎýÏ  @ð  ËUïWýÏVílÉìÿOË?Ì3Ì9Éì_ÉÊÕÑ ÌÖÌ3ÉÕ  óÉì ù ÉÐÉöðJï?ì&ð_ÙEíl3É~í2ïBÊCýÏíM3ÉÌÖÑ ÕYËÌÖÉÈ  ÊKôÑSøhï?ì&ðÍDð É?Íý;ÏMÐq@ìWíM@ð ÕÉ!  ü ö u  & þ &' ýÏ9Ë?ÊËÕ  É!ÊeRÍÎ3ÉÊ 
ò ~Y~ L/+013245 ± 6NM8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N{=AmOE;7BPQ4K:K1R=AO4KASCK2T=)O4KA
Ðq3Êdí ñ yø 8@ø{ÉÍóÉÊõÍ+ýÏlÐqìWílÉìWíMÉÊ`ÿôÉøeúOÉ!ÊË  ï_ÊiÉ!Ê+ð Ög  ÍNý;Ï"Éì_ÉVÍ+ýÏ9ËÊDõÉVÓÉ!Ê+ø{  ÖÊËJýhÉÊ  É3Ìï&ì&ð  }p û   × ö ü ö  ø{  íMÉøâýÏ_Éø{ÔÍ+ýÏ_ÉìV÷Ñ  É,ì  RËÌ × u    g ðYÌ3ÉNý;ÏÃílÉÊ_ÉÊ+ø{Qîfì_ÉÊð ÖÉph uN  × 7    7 ñ 3É%ì?ú9Ë ÍHÍOï&ì&ð^ÍOóÉÊ  ÉÖÌ@ï&ì?ð& .2ñò %  ÔÍ  ËJíMÉ É ïÓË  õ ôï_ÊmWjÌÖÉýÏ&ð É!ÐqýÏ  ÍeÍ  ï9Ë  ÖÑJì_Éì ñ ëØ3ÉÐq3ÊAðYÉ?ÍÉÏBÉì"Ï9Ëg9Éì)Ù_É,ì  ÍOú_ÊHýÏ  ílÉÊqÌ3ÑYÕYËÌ3Éa÷'ÏÓË ÍÉ,ì_ÊËKï&ø ôï_g9ÉÊXÐÉ  É  ÊeÉ\ý;ÕÉìílÉÊjqÉöËÕ  ÖÑJìsÎÉ\ílÑQý;Ï ì_ýÏ  É@ì_É!Ê{WXÌÖÉýÏ&ðYÉÐqýÏ  ÍOóÉÊ  ÉÌï&ì&ð_ÙÍÎÑJìWílÉ!Ê+ìØRÍ  g9É?ÍHÍÉÊZø{  Éì_ÉÊGï&ú9ÉÊúOÑ^Í  3ÑSì6ü!ÐiÉÖÉÊÉÊì&ø"Ë  ÉÊH3É+B  Ê\ôÑJø{Éü,ï,gOÉÍ+ýÏ_ÊeÉÖg9Éì ñ 3É?ÍjRÍ  í_Ë Í ~ B  ÊHÑJøUøBÍ  É,ø,ÙQí_Ë Íq@ø jËÏ?ø{ÉìVílÉ!Êj M ôË?Ï_ÉÊï&ì&ð"ËKì&ð ÉÐfËUìWí  ÐAï_ÊdílÉLï?ìWí{Ï_3ÉÊqÉ!gOÉ,ì2õ}ËÌÖÌRÍ%ìMÐiÉìWíQï&ì&ðz*WìWíMÉ   Z 7  ba þ  ×   Z þ  7 þ  ×Z   Z  þ  ×7   7  þ¡ x s¢  u  Z  ba þ  ×`  Z þ  ×   Z  þ ü Z ö  £  7  ba þ  ×  7 þ  ×   7  þ ü 7 ö     Z 7  }a þ  ×   Z  7 þ  ×   Z  7 e w  .2ñòJò  3Ék<ì&ú9Ë ÍHÍOï&ì?ðÍOóÉ!Ê  É!3Ì@ï?ì&ð"ÍÉ  ü  ÍÎýÏËÌÔÍÑVüï9ÍHËUø:ø{É,ìËKï9ÍüÐiÉ!-ÕÑKó Ë?ÊeÔËUì  Éì ÓÉ!Ê+ø{ 3ÊõËJý-hÉÊ  É3Ìï&ì&ðYÉìø{  ÿ)Éø:ú9ÉÊõË  ï_ÊeÉì  W þ i u ò þ ~ ï&ìWíÉþ8É!Õ  @óÉìý;ÏBÉø{RÍý;ÏBÉì<÷GÑ  Éì&ö ÔËÌ3É,ì ×W ñB ÉÊ<ÿ)ÉÊ+ø    Z 7 ôu Q   Z T¤   7  g9ÉÊSôïWý;ÕBÍNý;Ï  ð  í_ËYÍ%÷-ËKï_Ì3Q÷-Êeì&üúUøv9ËÌÖÌ3Éð ÉðYÉì9ÍÎÉ  @ð É!Ê ô¥Xg9ÉÊHÌRËUú?ú&ï&ì&ðZ ~ .ùñ_ ÖÉ?ÍÉ!Êi<ì9ÍeË  üg9É@ì_ÏÓËÌ  É  íMÉì{ÕÑ ÊHÊeÉÕ  É,ì ô¥Xg9ÉÊ+ð^ËUì&ðüï{Éì_ÉÊÉ É ïB3Ì3Ög_ÊeÖÉÊ  Éì_ÉÊø{D  3ÊõËJýqhÉÊ  É3Ìï&ì&ðøv8ø{É?ÍfóÉÊÍý;ÏMÐq@ìjílÉìWílÉ!ÊÉ!ÌRË  @óQöð É?Íý;ÏMÐq@ìjíl3ÕÉ  ï&ìWí{Ì3ÖÉõÉÊ  g9É §¦ %Lï&ìWí ¡ x s¢ ¦ %ÈÉì_ÉÍý;Ï9Ë?ÊOõÉV_ÉÊ+øÒDMï&ðYÉÌ ñyø XË?Ï&ø{ÉìÃílÉÊjj hXQûÉ  Ï_ÑQílÉÐÉÊCíMÉìËÌ3ÌÖÉÊCíM@ì&ð^Í%ílÖÉÿ)É?Í H ÉÖÌýÏ_ÉìVíQï_ÊCýÏ WËUïBJú9ËKöÕÉ  ÉÉ,ìWílÌ3Ný;ÏBÉÊ<ï9Í+ílÉ!Ï&ì2ï?ì&ð"@øâ÷-Ï9ËYÍÉìBÊËUï?ø ÊeÉú_Ê\ôË ÍÎÉì  3ÉÊ  ñ) 3ÉÉìWíMÌ3ýÏ_É ù ÊeÉ  Ézøyø:ú&ï_ÌÔÍÊËKï&øØõôï_Ï_Ê  íBËUì&ì)ü,ï Éì_ÉÊzI TLlASCK251RE;794;A6ÿ)Éø:ú9ÉÊË  ï_Ê!ÙíM3Éõôï_ÊÉ@ì_É,ì,RÍÑYÌ3ÖÉÊ  ÉìÉÊ+ìk@ø¦WXÊï&ìWí2ü,ï9Í  ËUìWíUg9ÉÊHÉ  Í-É@ì_É,ìÉìWílÌÖýÏ_ÉìLëÉÊ  óÑSì:ý!Ë ñ §¨ ª© \« ËUï2õÐÉRÍ  ñ¥%øåíl3ÉÍÉìÃîþÉÕ  üï,ÕÑYÊeÊH@ð ÖÉÊeÉ,ì)ÙlÐqÖÊCí0í_Ë?Ï_ÉÊ4ílÖÉ%ì?ú9Ë ÍHÍOï&ì&ð^ÍOóÉÊ  ÉÖÌ@ï&ì?ð, .Qñ@òJò  ø{ ílÉÊAðYÌ3ÉNý;Ï_É,ì{ÕÑKó Ë?ÊeÔËUì  ÉìWËKï_UõTï&ìBÕ  3ÑJìgð Éõ}Ë?Ì  É ¬ B þ  u C­EHG  8®  ×  B ®Öþ ý   8® û        × 74¯ û  × 7 Î~8    × g ¯  w  .2ñò ~S 3ÉÓý;Ï_É,ø{RÍý;Ï_Éì÷GÑ  Éì  ÔËÌ3É° ×W   W  ÐÉÊCíMÉì ËUïÓÍ0ílÉÊ ù Ë?ÊeøÑSì_Éì9Í  ÊeÑSø{ÉÊHÏ9ËÌ  ï&ì&ð&g9ÉöÍ  @ø:ø  Ù ÍÑ?Ðq3Éíl3É,ÌÖÑ ÕYËÌÖÉo  Ê ôÑJøZï&ì&ð^ÍOð ÉÍ+ýÏlÐqìWíl@ðYÕÉ  ËUïÓÍ{íMÉÊgÿôÊõËUì9ÍDúOÑYÊ  ÊeÉKýÏ&ìQï&ì&ð ñ 3É%ì&úÓË ÍeÍDï&ì&ð^ÍOú_ÊHÑJüÉKíQï_Êig9Éì_Ï9ËÌ  É  í_Ë?Ï_ÉÊPìQï_Ê`íl3ÉGï_g9ÍÎø_Í  Éø  É,ø:ú9ÉÊË  ï_ÊHÉì  Z  7 ËÌRÍíl3ÉqÉ!@ì&üð ÉìÂ÷-ËÊõËUø{É  ÉÊ ñ  ËYÍ-hQÉ!ÊOõ}ËÏBÊeÉìüïBÊPÿôÉ,ø:ú9ÉÊË  ï_ÊHgOÉÍ  ø:øï&ì&ðjÍÎ3ÉÏ  @ø  É  Ë?3ÌõÑ Ìð ÉìWíMÉÊ+ø"Ë? ÉìÿËUï9ÍK± %øÅ÷-Ï9Ë ÍÎÉì_ÊËKï&ø:ú&ï?ì_Õ  a u c þ d- ÐiÉÊdílÉìËKï9Í8íMÉÊX hjQ÷-Ï9Ë ÍÎÉì_ÊõËUï&øZóÉÊ  É3Ìï&ì&ð`G}a þ  ×  ílÖÉÌ3ÑYÕ Ë?Ì3Éì  Ê\ôÑJøZï&ì&ðÍDð É?Íý;ÏMÐq@ìjíl@ðYÕÉ  Éì ü öW óÑJìV÷-ÊeÑ@sÎÉÕ  3Ìï&ìWígÿGË?Ê+öð É e É!3ÌýÏ_Éì ÙfílÖÉmÉ,ì  ÍOú_ÊHÉKý;ÏBÉìWílÉì  Ný;Ï  É,ì)ÙPíl3É"ÉþÉÕ  óÉgû,Ë ÍeÍÎÉï&ìjíØËUï9ÍmWjÌð ñ .Qñ µ  íl3ÉÌ3ÑYÕYËÌ3ÉVyø:ú&ïBÌRÍÊõËUï&øÒÕÑJìl*WðSï_ÊË  ÖÑJìkgOÉÍ  ø:ø  ñ± %ìZílÖÉqÌ3ÑYÕ Ë?Ì3Éjj hXMyø:ú?ï_ÌRÍÎÊËUï?ø{Õ ÑSìl*WðJïBÊË  3ÑSì{ .Qñ µ  ÐqÖÊCíLìQï&ìZílÖÉj%ì&ú9ËYÍeÍOï?ì&ðÍDöóÉÊ  ÉÖÌ@ï&ì&ðÒ .Qñ@ò ~ ËKì&ð É,ú9Ë  ñ Ëg9ÉÐq3Êdíÿg9É}íMÉÊjËÕ  ï_É!Ì3Ì3É,ìVÿôÉ,ø:ú9ÉÊË  ï_Ê   õ_ôï_Ê
± 6R²6NM8794K:K<=?>@ A_/<1DC!E;794q³A_/ 5´@C?4 ò ~ #
0
²
0.5 1³ 1.5 2́ 2.5 3µ
p¶0
0.2
0.4
0.6
0.8
ohne Faltung
mit Faltung
0
0.2
0.4
0.6
0.8
n(
p)
0
0.2
0.4
0.6
0.8
1
T = 32 MeV
·
T = 10 MeV
T = 3.7 MeV
·
Xg_gB3ÌíQï&ì&ð .2ñò 8¸4K:+<1$pHn1R:e/Eº¹94K:;2Î4K135LMA Nl4;Ak+4K184KA_>M51RE;794K:oM94K<X094K:H/ 2bLM:LlAl2Î4K:q>l4K<f1RA¼»½ L.O >l4K:ª¸ / 5 2}LMA N<132>l4K:~M94eCK224K135´E;794KA[k?:;4;13246
É¾Gï_ÖÌ33gBÊe3É!Ê  ÉÒÑJìl*jðJï_ÊõË  ÖÑJì_É,ì  g&üÐ ñ gOÉ!ílÉ,ì Gï_gÓÍøBÍ  É,øUQÿ)Éø:ú9ÉÊõË  ïBÊeÉì  Z  7 õôï_ÊËUì_ÔÍÑ  ÊeÑSúOÉyiøeú&ï_ÌRÍÎÊËKï&ø{ÕÑJìM*WðJï_ÊõË  3ÑJìBÉìzø ~ B  ÊHÑJøUBøBÍ  É,øûÑQílÉÌÖÌ  í_ËYÍýÏ_Éø{ÔÍ+ýÏ_É~÷GÑ  Éì  RË?Ì" ×   g&üÐ ñ  ×Z  7   Z  7  ËUïÓÍLílÉÊ ù Ë?ÊeøÑJìBÉì9Í  ÊeÑSø{ÉÊeÏÓËÌ  ï&ì&ðÉÊø{ H ÉÌ  ñ±  ÖÉ?ÍÉÍhÉÊDõ}ËÏ_ÊHÉìmílÉÊÿôÉ,ø:ú9ÉÊË  ï_ÊHgOÉÍ  ø:øï&ì&ðÐqÖÊCíÍÑ"ÌRËKì&ð É  ÉÊH3ÉÊ  Ù_g_ÔÍílÉÊ¿ 7À@Á GëÉÊ  ø{ì_@ø"Ë?Ì_Ðq3Êdí ñ
 ÖÉ{ËKï2õ<ílÖÉ?ÍÉ!Êë É!RÍÉZð É!ÐiÑJì?ì_Éì_ÉìÌ3ÑYÕYËÌ3É,ì)ÿ)Éø:ú9ÉÊõË  ïBÊeÉì  ba  ÐÉÊCílÉ,ì,Ðq3Ê@øêõÑ Ì@öð É,ìWílÉì ËÌÔÍ  ¢ |Â g9Éü!ÉýÏ&ì_Éì ñ- ËÍÖÉíM3ÊeÉ!Õ  ËUï9ÍZílÉÊkÌ3ÑYÕ Ë?Ì3Éì ÷-Ï9ËYÍÉì_ÊõËUï&øZóÉÊ  ÉÖÌ@ï&ì&ðg9É?Í  @ø:ø  ÐÉÊCíMÉì)Ù Õ^ôÑJì&ìBÉì{ÍÎ3ÉjË?ÌRÍPÿôÉ,ø:ú9ÉÊË  ï_ÊHÉìzøÉì&ðYÉì  Ï_ÉÊø{ÑQíløQì9ËUøÒRÍ+ýÏ_ÉìV@ì&öì_Ég9ÉüÉNý;Ï?ì_É  ÐÉÊCíMÉì ñ9 ÖÉ?ÍiRÍ  Ë?Ì3Ì3É!ÊCílì&ðÍìQï_Êq@ìÃílÉø^@ì&ì_É4ðYÉÊeÉKýÏ  õÉÊ  @ð  ÙQí_Ë?VílÉÊÌ3ÑYÕYËÌ3ÉÒyø:ú&ï_ÌÔÍÊõËUï&ø ÍýÏí2ï_ÊCýÏ WjÌ3É!ýÏ&ð ÉÐqNý;Ï  ÍDóÉÊ  ÉÖÌ'ï&ì&ð É,ì)Ùí ñ Ï ñ Éì_É{_ÉÊø{DSï&ð ÉÌg&üÐ ñ ü!ÐiÉ)ÕÑKóYËÊHRËUì  ÉV_ÉÊø{Dî'ÌÖÌ3'ú9ÍÎÑ íMÉXø@ì?ì_É~ílÉÊ M ôË?Ï_ÉÊï&ì&ð_ÙWðJï  ú9Ë?ÊËKø{Éö ÊHRÍÎ3ÉÊHÉì{ÌDôË?  ñlWï_Ê"ybÌÖÌ@ï9Í  ÊË  ÖÑJì]íMÉÊ:ûÉ  Ï_ÑQílÉ,g9ÉðY@ì&ìBÉì ÐqÖÊ:üï&ì}ôËSý;ÏÓÍ  ø{  ílÉ!Ê{9ËÌ  ï&ì?ðÍOúBÊeÑJü!ÉKí2ï_Ê ñXg_g ñG.Qñ@ò üÉ!@ð  _ÉÊø{D  3ÊõËJýzhÉÊ  É3Ìï&ì&ðYÉì,g9ÉóÉÊõÍ+ýÏ_3É\ílÉì_ÉìÃÿôÉ,ø:ú9ÉÊË  ï_ÊHÉì)ÙÍÑ?Ðq3É
ò ~ \ L/+013245 ± 6NM8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N{=AmOE;7BPQ4K:K1R=AO4KASCK2T=)O4KA
-40Ã 0Ä 40Ä-40
0
-40
0
x 
[fm
]
-40
0
40
density evolutionÅ
-5Æ 0Ä
                              local momentum space configurationsÇ
-5Æ 0Ä 5Æ -5
0
-5
0
k
x  [1/fm
]
È-5
0
5
z [fm]É k   [1/fm]Ê zË
t=10 fm/c
Ì T=34.6 MeV
T=5.4 MeV
T=5.2 MeV
t=50 fm/c
Ì
t=60 fm/c
Ì
fireball
Í
spectatorÎ
Xg_g_ÖÌí2ï?ì&ð .2ñ ~ X4;132J51RE794æfAl2}P-1RE;I5LlAYN>l4eC 5=IY/ 534KA 7B/C?4KA_:H/Ll<U4HCºÏ)TLM:æ4K1RAO4C?4K<1$pÐ 4KAl2}:e/ 534Ñ1Ò u \_w ("` oÓ ³LÕÔi³L×Ö4H/I?2}1R=Ak+4K1)p rRs Ît u . % %ÙØ © \« 6qnV1J4V51RASI^4z0B/ 5 2Î4Ð 4K1 N 2ÚL=Al2bLM:;4;A >l4;:×Ûq:2RC!:e/LM<>1RE;7M24"Ï)TLl:>1J44K132Î4KA&=Ac u ò % þ ( % ü  E . %,`  ÀÜ 6nV1J4 <132J2534K:4z0B/ 5 2Î4 Ð 4K1 N 2>1J45=IY/ 5Ö4ÝÖjÞß¹àpHá;<X0LS5$C!:H/Ll<?4K:;2Î4K135LMA N,LMA_>>1J4k:;4HE;7M2Î4 >1J4r?4KPQ4K135xC/A Nl4b0B/)O 24â¹O4K:24;135LlAYN Ð Lo>l4KA,N 534K1RE794KA 4K132Î4KA >l4K:51RASI^4KA 0B/ 5 2Î4zNM4K< T/)O >l4K:ã 5 Nl6 Ñ ± 6R²² Ó 6nV/8k+4K1i7B/A_>l45 24eCkC!1RE;7Ll< >1J4k5=IY/ 5Ö4~áK<X0L5$C!4K:24;135LlAYNl4KAn1R< 4KAl2}:+LM<Ñ}=8k+4K:;4LlAB>m<1322534K:;4ä¸Q1 NLl:4KA Ó LMA_>"/< 094eI?2}/ 2b=:oÑ}LMAl2Î4K:;4ä¸1 N^Ll:4KA Ó 6
íl3É~í2ïBÊCýÏ9Ë?Ì  ï?ì&ðhøÒ  ílÉÊWËUïBUõTï&ì_Õ  ÖÑJìmílÉ!Ê<ÿôÉ?Í e É3ÌNý;Ï_É,ì{Éì  Í  ÉÏ_ÉìjílÉì{hÉÊ  ÉÖÌ@ï&ì&öð Éì ñ %ï2õTðYÊ+ï&ìWíZílÉÊÉìjílÌ3Ný;Ï_É,ì ù ÊHÉ  ÉAílÉÍfWËKï_Jú9Ë?ÕÉ  ÉÍ'ÐqÖÊCíZíl3ÉhÉÊ  É3Ìï&ì&ð É,ìæåËSý;Ï_É!ÊÙÐqËYÍË?ÌRÍÉþÉÕ  óÉzÏ}ôÑYÏ_ÉÊeÉZÿ)Éø:ú9ÉÊõË  ï_Ê@ì  É!Ê+ú_ÊHÉ  ÖÉÊ  ÐÉÊCílÉ,ì,ÕôÑSì&ì  É ñ) ÖÉ?ÍXÐqÖÊeÕ  ÍNý;Ïg9É?ÍÑSìWílÉÊõÍUg9ÉqÕlÌÖÉ@ìBÉì ÿôÉøeúOÉ!ÊË  ï_ÊeÉ,ì ËKï9Í+ÙÐ~ôËÏBÊeÉìWí&g9ÉXÏBÑ Ï_Éì ÿôÉ,ø:ú9ÉÊË  ï_ÊHÉì íl3ÉhÉÊ  É3Ìï&ì&ð,ÍÎÉÌ3gÓÍ  ÍÎÑoËKï9ÍOðYÉ?Í+ýÏ&ø{ÖÉÊ  ÔÍ  ÙPíBËílÉÊî-ì¼åWï_ílÉÊk9ËÌ  ï&ì?ðÍ+ýÏlÐfËJýÏoRÍ  ñ 3ÉAìnôËJýÏ9Í  ÉjXg_g ñY.2ñ ~ ÖÌ3Ìï9Í  Êe3É!Ê  í_ËYÍ'hÉÊDõ}ËÏ_ÊHÉìLü,ï_ÊPÿ)Éø:ú9ÉÊË  ï_ÊHg9É?Í  @ø:øï&ì?ðjËUìÉì_ÉÊÕÑJì_ÕMÊeÉ  ÉìqÉKý;Ï?ì2ï&ì?ð ñ j3ÉÊqÐqÖÊCí"ËUïWýÏ0íM3É ù ÉÊSôïjý;ÕBÍNý;Ï  ðJï&ì&ðÂílÉÊqÌÖÑ ÕYËÌÖÉìyiøeú&ï_ÌRÍÎÊËKï&öø"ËUìBRÍÑ  ÊHÑJú_ÖÉ:ílÉ,ï  ÌÖýÏ ñ ë¢ôËÏ_ÊHÉìWílílÉÊ XÑQý;ÏjílýÏ  Éú_Ï9ËYÍÉkg9É?Í  ÉÏ  íl3ÉÒÌ3Ñ ÕYË?Ì3É"yø:ú&ïBÌRÍOöÊËKï&ø{ÕÑJìM*WðJï_ÊõË  3ÑJì ËKï9ÍLüÐiÉ!iÉÊì&ø"Ë  ÉÊH3É?Í  ÊKôÑSø{ÉÙEíl3ÉÿÍýÏ&Í  ËÊHÕÅôï_g9ÉÊHÌRËUú?úOÉ,ì ñ û,ËKìÍÖÉÏ  ÙJíBËÍÎýÏkÍÑYÌýÏ_Éj%ì_ÔÍÑ  ÊeÑSú_3Éìø ì&ì_É<ílÉ!Êi n ôË?Ï_ÉÊ+ï?ì&ð4ðJï  ËUú?ú_ÊeÑ?M@ø{ÖÉÊeÉìÌRËYÍeÍÉ,ì)Ù9ÍÑeí_Ëeí_Ë?ÊËUïÓÍXÉ@ìBÉÌ3ÑYÕ Ë?Ì3É~ÿ)Éø:ú9ÉÊË  ï_ÊqÉ!  ÊËÏB3ÉÊ  ÐiÉ!ÊCílÉì"ÕYËUì?ì ñ8 ÉÊqÐiÉ  ÉÊHÉhÑ Ê  É3ÌEílÖÉ?ÍÉ!ÊûÉ  Ï_ÑQílÉgOÉÍ  É!Ï  í_ËÊH@ì)Ù?í_ËZílÉ!ÊqËÌÖÌ@ðYÉø{Éì_Éq%ìÓÍeË  ü .Qñ@òSò  Éì_ÉìkÕÑJì&ö
± 6R²6NM8794K:K<=?>@ A_/<1DC!E;794q³A_/ 5´@C?4 ò ~ (
 ì2ïB3ÊeÌÖýÏ_Éì ô¥Xg9ÉÊðËUì?ð{ü,ï Éì_ÉÊjÉ¾Gï_3ÌÖ3g_ÊH3ÉÊ  Éì_ÉÊ+øÒDMï&ðYÉÌ)ÉÊø ôÑJðYÌ3ýÏ  ñ_ 3É?ÍXÔÍ  @ìXg_g ñ8.Qñ ~ @ìmílÉ!ÊÍOú}ôË  Éìmîfì  ÐqýÕlÌï&ì&ðeílÉ?ÍøBÍ  Éø"ÍAüïÍÉ!Ï_Éì)Ù9ÐiÑVíMÉÊÌ3ÑYÕYËÌ3Ékyø:ú?ï_ÌRÍDöÊËKï&øêí2ïBÊCýÏ{É@ìBÉ  Ï_É!Ê+ø"Ë?Ì3RÍÎ3ÉÊ  Éj_ÉÊø{D  3ÊõËJýqhQÉ!Ê  É!3Ì@ï?ì&ðõôï_Ê<ílÉì"_ÉïBÉÊeg9Ë?Ì3Ìg&üÐ ñ õ_ôïBÊílÖÉÈúOÉ!Õ  Ë  ÑYÊeÉìgí_Ë?Ê+ðYÉ?Í  ÉÌ3Ì  ÐiÉÊdílÉì"ÕYËUì&ì ñ
Xg_g ñ).2ñ ~ ü!É@ð  ÉÍÎø2øeø{É  ÊHÖÍ+ýÏ_Éz  ï9Ë  3ÑSì_Éì)Ù@ìmílÉìBÉì)íMÉÊÌ3ÑYÕYËÌ3ÉZ÷-Ï9ËYÍÉìBÊËUï?ø gOÉ!@øhÑ ÊHÏ9ËUìWíMÉì9ÍÉ!@ìmóÑJì[%ì_RÍÎÑ  ÊeÑJúB3Éìmí2ïBÊCýÏ6üÐÉWXÌÖÉýÏ&ðYÉÐqýÏ  ÍOóÉÊ  ÉÌï&ì&ð É,ì{øÒ  ð Ì3É!@öýÏ_ÉÊ}ÿ)Éø:ú9ÉÊË  ï_Ê}ï&ìWí  ýÏ  É`í_ËÊð É?Í  ÉÌÖÌ  ÐiÉÊdílÉìÕYËUì&ì ñ yø ËÌÖÌ@ð É,ø{É@ìBÉìRÍ  sÎÉ\ílÑQý;ÏÂíl3É  ï9Ë  3ÑSìÕÑJø:ú_ÌÖ@üÖÉÊ  É+Ê!ÙeÐq3ÉXgBg ñ.Qñ #<ílÉø{ÑSì9Í  Êe3É!Ê  ñ XÖÉÊ)ÍÎ@ìWí4ílÖÉj hXhÉÊ  ÉÖÌ@ï&ì&ðYÉìÍÑ?ÐqÖÉLíM3ÉËKì&ð ÉúÓË  ÉìhÉÊ  ÉÖÌ@ï&ì?ð Éìõôï_ÊAóÉÊõÍ+ýÏ_3ÉKíMÉì_É<÷fï&ì_Õ  É@ì,  ÊË?Ï_Ì3ÊHýÏ  ï&ì&ðíBËÊ+öð ÉÍ  É!Ì3Ì  ñ yì9ÍÎgOÉÍÑJìjílÉÊeÉÏ9Ë  ø"ËKìÉÍ¼sÎÉ  ü  ÕQï_ÊüóÑYÊfíMÉÊXÑQýÏWílýÏ  Éú_ÏÓË ÍÉfJc u ò %X`  ÀÜ ø{  Í  ËÊHÕzËYÍøQø:ø{É  ÊeÔÍ+ýÏ_ÉìÑJìl*jðJï_ÊõË  ÖÑJì_É,ìhüï  ï&ì)ÙsÎÉQÐÉ  ÉÊø"ËKìzÍÎýÏ4óÑJøçl9Éì  Ê+ï?øílÉÊÑ ÌÖÌ3ÔÍ3ÑSìUÉ,ì  õÉÊ+ì  ñ Éì&ì_ÑQýÏUÌÔË ÍHÍÉì"ÍÎýÏ{ÍÎÑ ÌNý;Ï_É XNý;Ï  ðYÌ3ÉNýeÏ&ð ÉÐqNý;Ï  ÍÕÑSìl*WðJïBÊË  3ÑSöì_Éì0ðSï  í2ï_Êdý;Ï0üÐÉfóÉÊõÍ+ýÏ_3É\ílÉì_ÉV_ÉÊ+øÒDMï&ðYÉÌ@ìgí_Ë?ÊÍ  ÉÌÖÌ3Éì)ÙEí ñ Ï ñ Éì_Éÿ)Éø:ú9ÉÊõË  ïBÊ+ög9É?Í  @ø:øZï&ì&ðVRÍ  ËKïWý;Ï,ÏB3ÉÊ<ø ôÑJðYÌ3Ný;Ï ñ û,ËUìÍÎ3ÉÏ  g9ÉRÍDú_3ÉÌÔÍÐÉRÍÎÉøêï&ì  ÉÊeÉ,ì ù 3ÌNí8ÙWí_Ë?Ï_ÖÉÊíBË ÍÿËÊð É  øvÐiÉÍÉì  ÌÖýÏ_Éì:ì_ÑQýÏ0ï&ì9ËKì&ð É!ÊeÉð  RÍ  Ù_Ð ôËÏBÊeÉìWí0íMÉÊXÕMÌ3É!@ì_É~ÿ)É3Ì}ílÉÍ÷-ÊeÑHsÎÉ!Õ  3ÌRÍKÙ&ílÉ!ÊqgOÉ!ÊeÉ  Íü,ï0ílÖÉ?ÍÉø÷fï&ì_Õ  óÑ Êð ÉKílÊï&ì&ðYÉì"RÍ  Ù_Ï_ÑQýÏ,ËUì?ð ÉÊHÉð  ÔÍ  ñû  ílÖÉ?ÍÉ!Ê÷-ÊHÑJüÉKíQï_ÊiÔÍ  É!@ì_ÉÿôÉ,ø:ú9ÉÊË  ï_ÊHgOÉÍ  ø:øï&ì&ðj@ìÒgOÉ!Ì33É!g_@ðYÉìkXËKï&ø:üÉ!  ú?ï&ì_ÕQö É,ìømôÑJðYÌ3Ný;Ï)ÙPï&ìWíø"ËKì ÔÍ  @ìÅílÉÊ,)ËKð ÉÙÉ!@ì_ÉìÅî-@ìWíMÊ+ïWýÕØÌ3ÑYÕ Ë?Ì3ÉÊ  Ï_É!Ê+ø{ÑQíløQì9ËKø{@öÍ+ýÏ_ÉÊhÉÊHÏ}ôËÌ  ì_ÔÍeÍÉ ôïBgOÉ!ÊílÖÉhð^ËUì&üÉ  ËUï_É!ÊílÉÊVqÉ?ËÕ  ÖÑJì)ü,ï6ðYÉÐq@ì&ìBÉì ñ ëØ3ÊÐiÉ!ÊCílÉìÍOúnôË  É!ÊVílÉ  Ë3ÌÖÌ3ÖÉÊ  Éî-Êð Ég&ìBRÍeÍÎÉ0üÉð Éì ñ yì9Íg9É?ÍÎÑJìWíMÉÊeÉ,ÐÉð ÉìíMÉÊ{Ì3ÑYÕYËÌóYËÊH3ÖÉÊeÉìjílÉì ÏBÉÊ+ø{ÑQíMø2ì9ËKø{RÍý;ÏBÉì ù É\íl@ì&ðSï&ì&ðYÉìÐÉÊCílÉ,ì,ÍOú9Éü!3ÉÌÖÌ3ÉzøBÍ  Éø{ÉÙQü ñ	ùñ íl3ÉkGú9ÉÕ  Ë  Ñ ÊHÉì@ìÍÉø{GüÉ,ì  ÊËÌÖÉìqÉ?ËÕ  ÖÑJì_Éìmï&ìWílílÖÉ"_Éï_ÉÊHg9ËÌÖÌ@ø"Ë  ÉÊH3ÉV@ì)üÉ,ì  ÊËÌÖÉì[ÑYÌ3ÌÖRÍÖÑJì_É,ì)Ùg9Éü?ôï&ðYÌ3Ný;ÏoÖÏ_ÊeÉÍ  Ï_ÉÊø{ÑQíløQì9ËUøÒRÍ+ýÏ_Éì,hÉÊHÏ9ËÌ  ÉìÓÍËUì9Ë?Ì3øBÍ3É!Ê  ñ %ìWílÉ!ÊeÉÊõÍÉ  ÍÔÍ  ílÖÉ?ÍÉÌ3ÑYÕYËÌ3Éeÿ)Éø:ú9ÉÊË  ï_Ê  ¢éè Â ì9Ë  ôï_ÊHÌ3ýÏ0ìQï_Êzì Éì_ÉÊqÉKýÏ&ìQï&ì&ðVüï&ðjôËUì&ðYÌ3ýÏ ñ î-@ì_ÉeílÉÊÉQöú9ÉÊeø{Éì  ÉÌÖÌÉìVûÉ  Ï_ÑQílÉìgüï_Ê4ÿ)Éø:ú9ÉÊõË  ïBÊeg9É?Í  @ø:øï?ì&ðÍ  ôï  ü  ÍÎýÏ,ËKï2õíl3Éê¥%ì  ÉÊÍDï&öýÏ2ï&ì?ðpóÑSì{_ÊõËUðJøÒÉì  ÍOú9ÉÕ  ÊHÉì ñ yiø±õÑ Ìð ÉìWíMÉì"Xg9Íý;Ï?ì_ H ÍÑYÌ3ÌEílÉÊëlWïÓÍeËUøeø{Éì_Ï9ËKì&ðø{ ílÖÉ?ÍÉÊÿôÉ,ø:ú9ÉÊË  ï_ÊHgOÉÍ  ø:øï&ì&ð~ílÔÍÕQï  ÖÉÊ  ÐiÉÊdílÉì ñ
ò ~ . L/+013245 ± 6NM8794;:+<=?>@ AB/<1DC!E;794FG7B/:H/I?24;:+1DC!1J4K:KLMA N{=AmOE;7BPQ4K:K1R=AO4KASCK2T=)O4KA
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
-5
-4
-3
-2
-1
0
1
2
3
4
5
-5 -4
-3 -2
-1 0
1 2
3 4
5
0
0.5
1
p_x [1/fm]
p_z [1/fm]
Xg_g_ÖÌí2ï?ì&ð .2ñ #l"¹O4K:$Ï!/7B:;4;A{>l4K:hì8»Î>1R<U4KASC!1R=A_/ 5Ö4KA­MO4;<X0O4;:e/ 2}Ll:H/A0B/CC!LlA NM6 ã 4 Ð 4K1 N 2C!1RA_>>1J4hÖÚÞß¹àpÑ5´1RASIC Ó LMA_>ër?4KPQ4K135$C>1J4³A?0_/CC!LMA NC!?4K:;2Î4K135LMA Nl4;AíÑ}:4HE;7M2 C Ó Ï)TLM:>1J4'Ûq:24 d ub% þ % þ %  Ñ}=8k+4KA Óî d u b% þ % þ ~ Ñ}<132J2Î4 Ó LlAB> d u }% þ % þ \  Ñ}LMAl2Î4KA Ó ÑR³A N^/8k+4KA&1RAðïéÏ!<òñ ÓÐ Ll<4K1320LlAI?2qc u ò %`  ÀÜ 6òn1J4M94K<X094K:H/ 2bLM:;4KAóÏ)TLl:zf:e=)r?4eI?2}135äÑÎ² Ó LMA_>FM_/:Nl42oÑì Ó@CK2Î4K<ôk+42b:H/Nl4KAÝr?4;PQ4K135$C  Z  7 u ~ µðõ 4y¹öÑ}=8k+4KA Óî  Z u \%[LlAB>  7 u õ 4y¹öÑ}<1322Î4 ÓLlAB>  Z u ~ ( LMA_>  7 u ò Ñ}LlAl2Î4KA Ó 6QC7B/AB>l45 2C!1RE;7[LM< 4K1RA94 Ð 4KAl2}:e/ 5Ö4ðÑ1Ò u %` oÓ³LÕÔ³L÷Ö4H/I2b1R=AÙk+4K1)p rRs t u . % %Ø © \=« 6
± 6Yì_6o³A_/ 5@C?4V=A×¸ :e/N<U4;Al2 CÎ094eI2b:4KA ò ~ 
¶"·ø ÆÁÂÈÇ!ÀÄ»úùk¾UÁ û¼QÂ'üU½ »ÁmýÄþo»äÿ~ý ¼Q»Á
yì"É 9ÉÊH{É,ì  ÉÌÌ3Éì{%ìÓËÌ3øBÍÉ,ì,b  yJ Z  ~ Ù µù Ù 	  Z
 ?ù ì")ySÑ Ì3ÌÔËg9ÑÊË  ÖÑJì_ÉìlÙ
  Ù
 µ Ù

 ù! ÉÊ"$#&%  ÿËUì'{ÉÔÍ  # g9ÉÊVyì"ÑYÊ("Ë  3ÑSì_Éì') +* ÊõË % ÒÉì& Ñ,9ÍÉ!Ê  Ë-,_ÌÖÉì./ËÊõË  ÍjÐiÉÊ0lÉì'BËUì&ì Ë  Ífì_É!Ê % ÖÉ  ÉÊ  ÉÖÌ  ì % Éì  ÑSì * ÊË % {Éì  É,ì1,&)Ð	.lÉÊHÉì32  Ì   _ÌÖ)  #Ë  lÖÉ54)É1 9ÉÊõË   Ê6lÉÍ7"ÊõË % ÒÉì  3ÉÊHÉìlÉ,ì  øBÍ  É"Í8,9É?Í  9  .:Ø3ÊÐiÑYÌ3ÌÖÉì;_ËÏBÉÊ-Ï_ÖÉÊ<lÖÉ?ÍÉ!2É  Ï_Ñ=lÉì;)  Ê>4ôÉ9 OÉ!ÊË   Ê(,9É?Í  ?1  ì % É,9Éì="}ËÌ3ÌÔÍ-Ë  "  ì9ÍÎÉÊeÉ ?  ÌÔË  3ÑJìBÉìËUìMÐiÉìMÉì./X3É?ÍÎÉÊ!)ÐiÉ  É@4)É3ÌAlÉÊ  Ï_ÉÊB{Ñ=løQì9Ë-{ÔÍ(CÏ_Éì"<ì9ËÌÖø_ÍÎÉ % É!Ï _Ë?Ï_ÉÊLìBDCÏ  M3ÊeÉ!Õ   ÑSìElÉÊ@FjGX  Ï9ËYÍÉìBÊË    ÉÊ  ÉÖÌ  ì % Ë  Í+Ù ÍÑJìHlÉÊ+ìI,OÉ,ì   )  l3É* ÊË % {Éì   É!Ê  É!3Ì  ì % Éì.8É  )  ÉÊeÉqÉÊ % É,9ÉìkÍÎDCÏË  Í<lÉäÑ^ËÌ3ÉÍJ)ÉìK)  ÉÊJ"}Ë?Ï_ÊeÉ,ì)ÙLlÉÊË  "lÖÉ5fì=)  Í  ËUì  ÉÊ  É3Ì  ì % MÉÊ!FÉËÕ  3ÑSìËUì % ÉÐqËKì  Ðq3ÊM/.
ÚjÛBjÛHÜ Njç_àè â'åòKO+Þç à'òBéÎÞåëåjì êìQPåjàëäéÎß
yRQ,9ÍBC;Ï&ìB e@S . ~ Ï9ËL,OÉ,ìoÐq3ÊTl3ÉVUjÊ  ì)K#K% ÉWlÉÍzÑË?Ì3É?Í)Éì&)  É!ÊJ"}ËÏBÊeÉì9Í	lÔÍÕ   ÖÉÊ  .ÍÉ!Ê % ËL, ÍÎDCÏmÉ!@ì_É  ÉÊì# "   % É@XiÉ?ÍBC;Ï_ÊHÉ,  ì %5 ÑSì'2  Ì  ? _Ì3?)  #Ë  Íb  ìHV2,Ë ÍHÍÉì  ÉÊ  É?Ì  ì % Éì ÙlÐiÑ,9ÉlÖÉÑ^ËÌ3ÉÍJ)ÉìK) 9ËÊõË-{É  ÉÊËKì % É 9Ë-Y  Ð  Ê0lÉì.=ÍqÍ  ÉÌ3Ì  ÍDCÏ6sÎÉLlÑ=CÏWl3É* ÊË % ÉÙ-ì Ðq3É!ÐiÉ  lÖÉ?ÍÉ * ÊË % {Éì  Ë  ÖÑJì9Í  Ñ ÊÍBC;ÏBÊeZ"  Ë  CÏ[MÉÊeÉì\XøQì9ËL{3ÕÙ].xÏ.<lÉì  "^,BÊ  CÏ9ÍJ)!É     ì_Õ   ìWl3ÉÐiÉ  ÉÊHÉ)É  Ì3_C;ÏBÉ6fì  Ðq_C;ÕMÌ  ì % Ù  ÉÊ+ìA# ì"   % ,9É?ÍBC;Ï_ÊHÉ,9ÉìÕYËUì&ì`. #¥Q,_Ì3_C;ÏBÉÊeÐÉRÍÎÉÐq3ÊMElÖÉ"ÑË?Ì3É?Í)Éì&)  ÑYÊÍBC;Ï_ÊHZ"  Ë-aìH)  Í  ËUìHblÉÊ;FqÉ?Ë?Õ  3ÑJìËUì % ÉÐfËUì  Ù  c_Ë?ÊË  ÍÉ!@ì_É * ÊõË % ÒÉì  ÕÑJìd % ÊõË  ÖÑJì1) e% Éì_ÉÊH3ÉÊHÉì.=XÖÉ?ÍÉ * ÊõË % ÒÉì& ÉjÐiÉ!ÊMlÉìZì  ì{Ê# C;ÕMÐ@#ËÊ  ÍQì1M3É6l9É   ÉÊ"Ñ Ì %  Ù ìlÉfM3É  ÏÓË ÍÉ,ì_ÊË  {ÕÑË?Ì3É?Í)Éì&)8"g# ÊlÖÉ?ÍÉ * ÊõË % {Éì  ÉìosÎÉLlÉ l9É!     ì_Õ  # ,9ÉÊ( _Ê# "  ÐqÖÊM].  @ìHÍÖÉzìÉì_É % É % É,9ÉìBÉìl9É     ìBÕ  ì_DCÏ  ÉÊJ"g# Ì3Ì  ÙÍÑ+,OÉÍ  ?1  lÖÉ?ÍhlÉì\XiÖÌD  ì % ÍJ)!É     ì_Õ  lÉ?Í * ÊË % {Éì  Í$. Ñ{  ÕYËUì&ì'"ËKì,@ìÉ@ì"}ËC;ÏBÉÊQ:ÉÔÍÉzì+l3ÉÍÉi2Ñ=lÉÌÖÌGÉ  ÐfË Í;# ,OÉ!Ê	l3É;Mø2ì9ËL{RÍBC;ÏBÉfì  Ðq_C;ÕMÌ  ì % MÉÊ * ÊË % {É,ì  ÉUÉÊ"}ËÏ_ÊHÉì.jXiÉ7l3É?ÍÎÉÊ	GÑ Ê % ÉÏ_ÉìÓÍÐiÉ!RÍÉÒÐq3ÊMsÎÉLlÑ=CÏEl3É@ì?ì_ÉÊeÉ %ì_ÊHÉ % ì % MÉÊ * ÊË % {Éì  Égì_DCÏ  ,9ÉÊ# C;ÕBÍ_C;Ï   %  .<QÍ{ÔÍ  _Ë?Ï_ÉÊÍì&ì  Ñ Ì3Ì}Ù<l3ÉÑË?Ì3É?Í)Éì&)  ÑYÊÍBC;Ï_ÊHZ"   vÉìmÐÉ  ÉÊeÉÍiÊe  ÉÊH  f)  ÉÊeÐÉ  ÉÊ+ì Ùl@ìHlÉÜì  ì Ë  CÏ3l3ÉXi@ìH  ì % ÍÉì_É!Ê % ÖÉ+lÉÊ3{ H ÉÌÔÍUÑË?Ì3É?Í)Éì&) % É,_ÖÌDlÉ  Éì * ÊË % {Éì  É  ì  ÉÊÍ  C;Ï  ÐqÖÊM].ËL)  Ðq3Ê0U@ì6sÎÉLlÉk,OÉ  ÊËC;Ï  É  Éìl9É     ì_Õ  l3ÉXi@ìH  ì % ÍÉì_É!Ê % ÖÉM3É?ÍÎÉÊ * ÊõË % {Éì  É)  Í #Ë  )Ì3_C;Ï',9ÉÊHÉLC;Ï?ì_É  Ù@ìlÉl"ËKìmlÉ,ìmfì_ÉÊ % ÖÉ+=nR1   ÌRÍóo4ôÉ,ì9ÍÑYÊÍ	p öK÷LqRr  ,OÉ!ÊeÉLCÏ&ì_É  ÙÐiÑ,9É<)  Ê	XiÉÊHÉLCÏ&ì  ì % lÉÊ * É!ÌDlÉÊì  Êsl3É;  ÕlÌÖÉÑJì_É,ì+lÉ?Í,9É  ÊõËCÏ  É  Éì * ÊõË % ÒÉì  Í,9É  ÊË % Éì.tX3ÉAì_É % Ë    É7Xi@ì  ì % ÍÎÉì_ÉÊ % 3É!MÉ?Í * ÊË % {Éì  Í)ÉÊ % ,  Í_C;ÏT_Ë  ÊMCÏ)Ù @ìHlÉlÉÊ3fì_ÉÊ % ÖÉ+=nR1   ÌRÍóo4ôÉ,ì9ÍÑYÊmì9ÍWF  Ï_É?ÍøBÍ  É lÉ?Í * ÊË % {Éì  Íu)  Ê# CÕ  ÊËKì9Ív"ÑYÊ({ÖÉÊ Ðq3Ê0  ì&ËUì9ÍBC;ÏBÌ33ÉY ÉìElÖÉWMÑ9 OÑSì_Éì  ÉË-,K)&#&% ÌÖDCÏElÉÊ;F  Ï_É"Ë ÍHÍÉ1,9É  ÊËCÏ  É Ðq3Ê0].jnÎÍ  l3É9Xi@ìH  ì % ÍÉì_É!Ê % ÖÉu BÊeÑ'  ÕlÌÖÉÑJì,É!@ì_É?Í * ÊË % {É,ì  Í%ì_É % Ë    ÙÍÎÑÐq3Ê0m_ËYÍ,9É  ÊõËCÏ  É  É * ÊõË % {Éì  Ë?ÌRÍq@ì9Í  ËL,_3Ì/,OÉ  ÊËC;Ï  É   ì{ÕYËUì?ì@ì"ÌÖÉDCÏ  ÉÊeÉ * ÊõË % ÒÉì  É  ìÉì&)ÉÌì_É6  ÕlÌÖÉÑJì_É,ìh)ÉÊJ"}Ë?Ì3ÌÖÉì.X3É?ÍÎÉÊël9ÉÊ"}ËÌÖÌ_@ì9Í  ËL,_3ÌÖÉÊ * ÊË % {Éì  ÉÐq3Ê0Èì1lÉ!Ê: É!RÍÉ,9ÉÊ# C;ÕBÍ_C;Ï   %  ÙK@ìMÉwl3É?ÍÎÉqÍ  Ñ=CÏ9Ë Í  RÍBC;ÏV@ìVÉ@ì&)!ÉÌ@ì_Éx  ÕlÌÖÉÑJì_É,ì  ìzÌ3É_C;Ï  É!ÊeÉÍ  Ë-,B3Ì3É* ÊË % {Éì  É!)ÉÊ"}ËÌÖÌ3Éì.
ËYÍy-Ê % É,&ìBRÍ!2É  Ï_Ñ=MÉRÍ  @ì!,&,./z.{9_Ë?Ê % ÉÍ  É!Ì3Ì  .]ÍQ)!É %  lÉ,ì' _ÊeÑ)Éì   Ë?Ì3Éì %ì&

|  Ly}~/JM ± M]ghLK}hZghK}B}-LJgZ$$=1egK$$D$o$)Ox$
20.0 30.0 40.0 50.0 60.0 70.0
time [fm/c]
0
20
40
60
80
100
A

=2
A

=3
A

=4
A

=5
 ,&,&?D  ì % z=.{& ]¡<gDMy¢7£DgL¤¥$Ú¸B}u$Ï=TgD Ð $£(}¦[Ô8¦~Ö»}-L£D k$zW¦ õ y¹§¢7DogK.Ox$$^  ã  Ð $¨7Z$6$8~/B Ð $£}¦=J$A$Q$£}H»k$~¸`(}u$=Jg0}RD Ð 1g9$£}8kg÷¸`(}ugJgVD©¢7& Ð $R}&ÑDªLÚÏQ«/ Ó  n@}-Ð t} Ð Dg	¬!DKLL$$^($JgD=­=(QKgTgD(LM Ð óÑD(MB®L Ó 
¯(° ?± ¯M² ,& °³ * ³0² %  ° ì ¯B°	° @ì °³ % ° % ° , ° ì ° ì+2 ² ±B± ° ì&) ²-´ Ø ³(°  ²-¯   )  ³° ì ¯ ±J  ³(° C ´&° ì ° ì ì&) ²L´ jifì)  ± ¯M² ì].U ° +#² Y  ,&,./z.{9µ °³  ° ì'±BC ´ µ °³(° * ³M² %  ° ì ¯(° q Ø ·¶ {  ) ° @ì ° ¸" ³ # ´K°³(° ìÙl °  ¯    ì&¹ ¯ % ° ,&?D °¯8³(°  ²-¯   )   ° _C ´=¯(°³B° ì * ³M² %  ° ì ¯(° ì q Ø 	º   .Knì±J, ° ±J»Sì °³B° ± ¯0² ,&?D± °³B¯ ±JDC ´  °	¼  ³  °  °³ ±(C ´ µ °³(° ì * ³M² %  ° ì ¯(°!² ,W½5¾¨ { û S y"^V¿LCÀµ8» % ° % ° ì; ° ±Á, ° K ° ì@ ° _C ´=¯(°³B° ì * ³M² %  ° ì ¯B° ì ²  " % ³  ì5Â#» % ?DC ´&°³ l °³ "0#²  ° ±BC ´ µ °³B°³(°³* ³M² %  ° ì ¯(° ì&DC ´=¯  °³ * ² ]_± ¯ .& ²L³M²  ±Q¹ ² ì&ìW ² ìV ° ì Q "^, ³  C ´ ±J) °  ¯    ì&¹ ¯ " ° ± ¯  ° % ° ì`À °³  ° :ì ² C ´e°¯ µ ² ½QÃÄ{ S "^V¿ÅC, °¯(³ #² % ¯ À]. ´ . °³ Q "^, ³  C ´ dWì °¯ ì ° ì ° Æ" ³ # ´&° ì ¯M²   f ° ± °³ ) ° ì ¯B³M²  ° ì;F °L² ¹ ¯ ?»Jì;¹  ³ )Aì ² C ´  °³xÇ »=C ´ DC ´=¯(°   ´H² ± ° ± ¯M²L¯(¯ .=Q ° " ³ # ´&°* ³M² %  ° ì ¯ ,&?D  ì % ) °  % ¯ ±DC ´'²  C ´ ì' ° ìmU ° ±BC ´ µ6@ìH % ¹ °  ¯ ±  °³B¯(° ?  ì % ° ì  °³ ±BC ´  °  ° ì °³ * ³M² %  ° ì ¯(° À ° @ì  ,&,.z. S % ° ) °  % ¯ _± ¯ .2V ¯ )  ì °´  ° ì °³ 2 ² ±(± ° ì&) ²L´ 2ìK1 ¯  °1 ¯B¯  °³(° ¹» ° ¹ ¯   ° U ° ±BC ´ µ6@ìH % ¹ °  ¯ ì #²-´&°³  ì % ±Jµ ° D± ° ?@ì °L²L³x² ,.Q ° ±_± ¯x° @ì1µ °  ¯B°³(°³Ç @ì=µ ° D± ² " # ³ Àj ² Y' ° ±BC ´ µ °³(° ì * ³M² %  ° ì ¯B° @ìI °³ ) ° ì ¯(³0²  ° ì+F ° % »Sìm ° ±  ´² ± ° ìK³M²  W±8@ì ° @ì ° È" ³ # ´&° ì  ¯M²   É °³ F °L² ¹ ¯ ?»Jì % ° ,KD °¯ µ °³  ° ì.
Q ° ± °³ ¾  ²  ¯M²-¯   ° G °³  ²  " °³ ±(C ´&° ì ¯W²  ±' °´&³B°³(° ìÊU ° ±DC ´¯ ±J   ì&¹ ¯B° ìÊ) K °³ v#² ±(± % .l   ° @ì ° ì¹»1 ° ì  ¯   ° ìÄF ²L´  ° ì	 °³Ë  ² ì ¯(° ì=Ì=2V» ° ¹   ²L³ Ì=jø2ì ² 1¹ q Ë 2'  Àµ8»; °³ * ³0² %  ° ì ¯M²-¯ »Sì±J  ³ ») ° Y ²  "¹= ² ±(±J_±(C ´&°³ : ° _± °³B°L² ?D± ¯ D±BC ´K°³ , ° ±(C ´&³  ° , ° ì1µ6 ³ ]À)  #²-´ ì&?DC ´&° ì;F ° ±   ¯M²L¯(° ì`.Q ° ± °  ¯  = ° ì ´² , ° ì % ° ) °  % ¯ À ² Y  ì ¯B°³  ì=µ ° ìH  ì % ° ì ° ±#²-´ ìKDC ´&° ì ¼s³  ¯B°³   W±Q, ° )K#K% _C ´  °³  ¯M² ,K ¯ #²L¯  °³ * ³0² %  ° ì ¯B° = ° ±BC ´ µ °³B° ì * ³M² %  ° ì ¯(° " ³ # ´&°³ ìm °³ F °L² ¹ ¯ »Sì % ° ,&_ °¯ µ °³  ° ì ² _± ° _C ´=¯(°³B° * ³M² %  ° ì ¯B° À  ìÍ)µ ²-³¹  ³ )Vì ² C ´  °³;Ç »=C ´ _C ´=¯(°   ´² ± ° Z


 ù .nì ¯B°³(° ±(± ² ì ¯ _± ¯ µ °  ¯B°³(´ ìm °³1² , % ° ±(C ´ #²-¯ ) ¯(°Q "^, ³  C ´ ±J) °  ¯    ì&¹ ¯  »Jì °¯ µ ² ÃÎ{ S "^V¿ÅCÀj °³ ìmG °³ ,K@ì  ì % 1 ¯  ° Ïì± °¯ ) ° ì
Ð ì  ¦&}L@×¸`(}ugÑ~(ÅRM$ 
|Ò
0.0 0.2 0.4 0.6 0.8 1.0
uÓ f
10
−2
10
−1
10
0
10
1
10
2
10
3
dN
/d
uÔ f
all particlesÕ
nucleonsÖ
A
×
f=2
A
×
f=3
A
×
f=4
A
×
f=5
A
×
f=6
A
×
f=7
A
×
f=8
A
×
f=9
A
×
f=10
 ,&,KD  ì % z. S   ã (gKDK¨-$DM~(L£g$oÏ=sØstL?B$EK÷¸`(}ugJgmh!-$»gKB$$ õ }-ML$ Ð }-=Ø   ¬$A$ ã (gKDK¨-$<K}&M¨6(DMW=Æs(}D}¸<.O`(gKDK¨-$ ü Ù &     n@Q~(ÅRM$eD&W}t;$D$ Ð $=RB}$:Ñ1Ò Ù ;Ú oÓ¦[Ô8¦×ÖB}-L£D k$Û!ÜDÝÞß Ù {ÙØ © \« hM·(ºLy-}?( Ð $ Ð hLM?Vgh^J0¨B$ 
løQì ² 9D±(C ´&°³ nì± ¯0² ,&? ¯ #²-¯B° ì % ° , ³0² C ´¯ µ °³  ° ìh¹ ² ì&ìÀµ8» ³M²  "ì&»=C ´ ±  #²-¯B°³<° @ì % ° % ² ì % ° ìµ6 ³ ].
nR "^» % ° ì ° ì[µ °³  ° ì[µ6 ³  ìH±u1 ¯ ¹=@ì °¯ D±BC ´&° ìbfì °³ %  ° ±J  ° ¹ ¯(³B° ì  »Jì * ³0² %  ° ì ¯B° ì, ° ±(C ´ #² " ¯  % ° ì.    ° ¹ ¯(³B° ìà"g# ³ * ³M² %  ° ì ¯B° 9 ¯(¯  °³B°³ 2 ² ±B± ° ì&) ²-´ Èá¨ Ø  á¨ | q ±» % .@ì ¯(°³  ° = ²-¯B°  ² ±B±A" ³0² %  ° ì ¯ ±Àn2 * ±Jì·, ° _±J & °  ´H² " ¯ ì  ,K,.z.âz % ° ) °  % ¯ À  ìu)µ ²-³1 ¯  ìHÂ» ´ ì ° X °³ # CM¹K±JDC ´=¯  % ì %  ° ±)  ±#²-¯ )_C ´&° ì'X8@ìH  ì % ± ° ì °³ %  ° ¹ ³  ¯B°³   9±.&:[ ° ² ì1± °´=¯ À ´ #² ì % ¯  ° * » ³ f °³ fì °³ %  ° ±  ° ¹ ¯B³(° ìZì&_C ´=¯ ± ° ì±J ¯   h »SìW °   ¯M² ,K ¯ #²L¯ ±J¹ ³  ¯B°³    q ,&_± ²  "! °5´  °³ ì&_C ´=¯ µ6_C ´=¯  % °T² ,±»  ¯(° Q» ³ 1 °³  ì %  °³    ° ¹ ¯(³(° ì  ² ,`.nì±J, ° ±»Jì °³(° ,& ° , ¯  ² , ° x ° $¨=W °³    ° ¹ ¯(³(° ì  ì  °³ #² ìH °³(¯ .  »1 ¯ ±@ì+ ° ì&  ² ±(±  ì % ±J  ²L³M²  °¯(°³ )  ³ X ° ±(C ´&³(° ?,  ì %  ° ± °³    ° ¹ ¯(³(° ì q   ³ C ´ % ° )» % ° % °9¼  ³  ° ìÀìj#² C ´ ± ¯(°³  ,±BC ´ ìK ¯(¯  »Jìã °   ¯M² ,&? ¯ #²L¯ ±¹ ³  ¯(°³     ì ² , ´ #² ì %  % À&µx»1 ¯  ° µ °  ¯(°³B° ì ì ² 3øK± ° ì °³B´&° ,&?DC ´u°³  ° DC ´¯B°³(¯ µ °³  ° ì.

 Ly}~/JM Ð M]ghLK}hZghK}B}-LJgZ$$=1egK$$D$o$)Ox$
0.0 0.5 1.0
10
−2
10
−1
10
0
10
1
dN
/d
Eä kin
0.0 0.5 1.0
10
−2
10
−1
10
0
10
1
10
2
dN
/d
Eä kin
0.0 0.5 1.0
Ekin  [GeV]å
10
−2
10
−1
10
0
10
1 0.0 0.5 1.0
10
−2
10
−1
10
0
10
1
10
2
Fragment kinetic energy spectra æ
IMF’s (Af=3...8)
0.0 0.5 1.0
10
−2
10
−1
10
0
10
1 0.0 0.5 1.0
10
−2
10
−1
10
0
10
1
Qç&ç ?Dèé?ì&êEëìâë 6í@îDïðMñ£îZòógôð'¢7ïð$õ^öîð(ò÷ð(øLñ£õgð$ï'ùúû õ~¸õBüöuð$ïñð¥hîññ^ýð$õMð$õeþ+ü-òMòLð$ïÿü-ô=ý ¬ð$îð$ï[	ð$ïð$ï	
Mýð$ï û õð·ÿ û òúüñDÿ$ýîDógôü-òu¬ îDï û ïö-òLð$ïðgõöîð(ø-õîñð$õ$î û  ð$îDïöðòLðMñDÿ$ñ @îð û õBógôöð(ÿMöð^ö=ð$ïí û õ-ð$ïbòîDïÍ¬6ýü-ò$ñþ+ðMýh¸xîñDòWÿ û ð$ï÷ð(øÅñRõMð$ïDòîðBôððB®Lñ  
!"$#"%# &('*),+.-/10324)532767)	892:1;<030
=Q °?>8° ± ¯ @A@hé&ìKê	è °³x¯(´&°³ @1»=èCBQì ² @9D±ED ´&° ìGFê ° ì±ED ´²IH^¯B° ìWè ° ± H^³M² êJ@ ° ì ¯  °³B° ìè ° ìAKLBCM± ¯B° @W± ² é±jè ° ìON ³M² êP@ ° ì ¯ ±3Q ° ¹ ¯B³(° ì °³H »ê ¯°SR Q °³ @ ° ì ¯B° @UT ²L´ @ ° ì ° @ì ° ±±J»êKìF R Q&?»JM±J?»Jì±RÌÀVN ° é °³ ç ² ?ZÌXW çY µ	ì<
$ýü-ò$ñ¤Ì[Z]\V»=è ° D±_^¨ªLÒÀa`cboªd£ì\ ² ìWê °´¯ è ² ç ° <e»Jìãè °³  ì&ì ²-´ M@ °8° @ì °³ @ ¯(´K°³ @1_±ED ´&° ìf! ° gD ´ ê ° µ6gD ´=¯ ç °ih ìègD ´K° ìÀ ³M² è= ²  °SR Q ² ìè °³(° ìè ° ì Ë é °  °² é±$À=è ° è ² ì&ì H^³M² êJ@ ° ì ¯  °³B¯ ì\ ² ììK@A@ ¯ µ ° ê ° ì;è °³³M² è ²  ° ìjF R Q ² ìH±J»Sì1è ° ±4KkB&± ¯(° @ã±² _±J»:ì&» D ´'° ì ° ì Y é±cl²-¯ Y mD ´&° ìn ²L³M² @ °¯(°³ Àè ° ì¥±J»ê&ìaT ² è ² poéqrW^»=è °³ õBükîDüýJs!ktZvuVw² ìì[x%ì ¯(°³ è ° ± °³ Dè °Å² _±J °³(¯B° ì >8°¯(³M² D ´=¯ é?ì&ê ° ì;3l² q ¯ ±mD ´ è ² ± H^³M² êJ@ ° ì ¯  °³(° ìè ° KkBK± ¯B° @èé ³ D ´ Y µ ° ]n ²L³M² @ °¯(°³ e»?D± ¯ l² ìHèêyD ´²-³0² ¹ ¯(°³ D± °³B° ìÀ8ìtl² @1?mD ´ èé ³ D ´à° @ì °{z}|Á° @AQ ° M³M²L¯ é ³}~A é&ìè'è ° ìyT ² è= ² poéq.uVwì=Q °>8° ± ¯ @@hé&ì&êhè= ° ± °³ n ²-³M² @ °¯B°³6°³H »ê ¯ èé ³ D ´ ìQ ² ±(±é&ì&ê ° ì ² ì'ê ° @ ° ±(± ° ì ° Fì °³ ê ° e °³B¯(° ?é&ìKê ° ìAe»SìrQéK¹ ° »Jì ° ìVé&ìèrN ³0² êJ@ ° ì ¯B° ìì= ² Y é5µ8» ° ì5µ6 ³ Y é&ì<l² D ´ ± ¯° @ì ° ì  éH±(è ³ éVDg¹ H lé ³ è ° Ffì °³ ê ° e °³B¯(° ?é&ì&ê ° ì ° ì ¯ ±3Q ³(° D ´&° ìèT °H ìa^¤ªÅÒJd ´&°³  °  ¯(° ìì
 é±è °³ `gÌ |° ?mD ´&° ì °³B¯(° ?é&ìKê± H é?ì&¹ ¯ »SìV¹ ² ì&ìy@ ² ì ² ?ê ° @ ° @ì3è ° Fì °³ ê ° ±3Q ° ¹ ¯B³(° ì
Ð  p m¦ï&üýpòLðOï×¸`õ(üöuðgïñÑò÷ð(øÅñRõMð$ï `cC`
H »?ê ° ìHè °³ @ ² q ° ì ç °³(° D ´ ì ° ì
ÛJ S ÙS* W$a  Z   k   WRëì`SkZ é&ìè   ìHèÍè  Ffì S ê  W  ì é 3 e  è  T é  @.  Z7é&ìè+è S1   @AQ&é i¡ k  S ìF¢  @  ìC£xè c  ¤ ç S o¥lPD¦  é&ìè  W$a  Z7è § ìCeP E KìC£  n¨©  ì  Lé@ªe c £ c é?ì&ê  H é&ì M£ « ìì   @¬ « J  ì >  Y é&ê  B  £  @­@  £hè c H  £  ì® S £ «k«J è  ìV£ A¯° W  ¯°²± b³Z S <l£@.KìA@  £ k ± W$b    ´Z    S ±  * ° W$ °   ° Z3 °    °  WRëì`  Z= S ®é  @A@  ì[VUì&ê@è c f  l« q  ìµ@  £<è  @¶K D¦ · c Q&é&ì[C£  B  £  @fè S ç S è  ì.¸ S ì S ê  ç £ 3 DVè=é  D S ì O¹´«J ìC£ Y £  Uì  H «J @.º£ « ì.@  £!è S] è  º  ì «    £  e  ìN»éqê  M D ·  ìè  êJ S £¼u	w  °½± ¾ w*W$(¿ÀuCÁ*ÂÃ»Z   °½±   ´Ä ¾ w = S¥ è  º  N»?équ	w4tlUì&êP£  @Åº?ê  @ S ì  ì1e « @  è    ìGÆ ç  £UìHè ç ¡ é?ìè ¾aÇ Èw ± `V¿u Èw ìk= I · c £ cE ì 3 £ Y £¥@.Uì H lé   W$a  Zè  \r R ·    > « £ Y @.Kì&ì_ S £ S ?é&ì&ê  H é&ì £ « ìè S  m E3m D  ìKk££ m £   S ì W$a  Z ± ÊÉ ËWÍÌJÎ»Z LÏ WÍÐLZÑ iÒ$Ó Ñ ÇJÔ}ÕSÖØ×aÇkÙEÚ3Û ÜÝ Ò$Ó  WRëì`SÞkZ  @ H « ê  ìè  ì·  èUì&ê  ì « @@  ì ¡ èºq\è  | c mD  ì Y º_è  D £  Ï W$ÐJZAe « @  è    ìÆ ç  £KìèßÐj ç <lUì&êP£ ¡ é&ìè+èq I H lé  è  ìr «    £  e  ì  è    ìyN»?éq S ì Êc ìè  é£  ê ¸ «JE gº£ « ì ç  Y lé&êP  D¦Ð5ê  ç £ ¡ u ± uàWÍÐLZ0ì	K « @  £]PKì&ì@.Kì.u*W$ÐJZ  ìCe c £ SE ì ¡ ·]  Lé Hè  =  h ì  £ « ì S ì c4 è    ìN»?éqJe c £ c é?ì&ê Ï w W$u¢Z H lé  £!é&ìC£ S è S >  è  ì&êé&ìKêÏ WÍÐLZ%Ð È  ÐGá Ï w W$u¢Z3u È  u  WRëì`ëkZK  £ Y £1@.Kìì=é&ìIè  \r R ·    > « £ Y @Uì?ìµ S £ S é&ìKê  H é?ìC£ « ì{WRë=ì`cÞ³Z  ìÀfê&ì¥WRëì`  ZS ì ¡k«OS ê  ç £ 3 DìVJDAÆ!é  H lé E ì9è S*â ì[    ìC£  ê  º£ « ì  ì H « ?ê  ìHè S ÆQé  è  éVD H lé è  Ffì c ê  e S £ S é&ì&êk S ± ÊÉ ËW$ÌJÎ»Z  Ï WÍÐLZÑ iÒ$Óã  Ñ ÇJÔ× Ò$Óä´å çæ ¾Vè  ì1éé ¿  D «k 1é´ê Ï w³WÍu¨Z%u È  u¢Ä ¾  WRëì`ºëPZ= S £  ® S  _ ì £E<l£ì  ç  ì+è  @ìD  @ m D  ìXn « £  ìC£  ¢· S £ S  «P @ S é?ì&ê  H º M£ «PE ì ¡ è A3 D{Lé  è S | S gD¦  ì Y º[ S Vº£(é&ì&ê S ê  ç  ìì   @ H « ê  ìè  ì 3 ìèy· Ê ìM£ cEc £]Kì  ì  £ m D¦  ìAFfì c ê  Q   £  ì ¡ é&ìè  D¦ ES ç  ìWèº S f?ê&ìaWRë=ì`ëJZ¼-é H è   ì  £ m D¦  Ffì S ê  e S £ S ?é&ì&ê	é@'ì[\  £   ±í× î  ké&ìè   ±   î3ïØð S ê  ç £ 3 Dk  îïØðrñ    Ñ ÇJÔ× Ò%Ó ä´å
 æ ¾ è  ìéé ¿  D «L é ê Ï wkW$u¢Z3u È  u¢Ä ¾  WRëì`SòkZ
`SPÌ íyü÷/îñJðMý¢ók ô]ôðgõhkïKühîZòógôðõôKüõBü-øLñJðgõîZòîð$õ û ïöAïµógô[ð$õ$îDïð$ïoò$ñúöxð$ï
@  £é÷á ¾ u  Ä  ì4x<ìC£ S è S  SEc ì H PD¦=é&ì&ê ¡ èqøº  | S gD¦  ì[è I KkB  £  @ ùc ì S ì[ S £  D¦  @  ££E SE  «    £  e  N»?éqê  D ·  ìè  êJ S £*uVw²V ç  ìrW Ï w³WÍu¨Z¥ú(û W$u¿ruVwºZZ ¡3lqJ£  DfêKìaWRë=ì`SòkZ  ì S ì S ì H PD¦  N «J @ ç E ì&ê  ìk  îïØðrñ   Ñ ÇJÔ}ÕE× Ò%Ó7ä´å
 æ ¾ w è 3 ìé»wé<w ¿  D «k é<w ê  W£ëì`Sü³Z@  £?éýá ¾ wuVw  Ä  ì   @¬NVº  uVw¿aþ byW ¾ wr¿tþ `ºZê   £ªfêKì*WRëì`SükZ  ìIè  lé ç   D \r R ·    > « £ Y @.Kì&ì S £ S é&ì&êÿlé ç S ì*f²?ê&ì*WRë=ì`cò³Z çY ·	ì*W£ëì`cü³Z  £    ì  ìÍê  D «L M ì S N «J @iè  Æ%ì&ìV@  ìWè  
$ýü-ò$ñ  \ « è    è  ìtK _ ìC£Vº£  ì3è  ìTè  ºpoéquVwé&ìè S ì  ì |  @AQ S £(é  QV  º@  £ SS¡ è S è  ì  R Q « ì  ì £    ìÊÆ ç H ºè  KkQ   £  é@  ç  M £  @A@j£ ¡ é&ìè;è  ìj·  èº S  ç   £ Y £*@  £  ° É ç  Y c D&ì  ìO· S è  ììCK S ì  >  è  é£Bé&ì&ê· S è  ì.· ] @ H « ê  ìè  ì3è g =é£ SE ìì=  \ « è  mKì&ìVº[@ ²c ì S¥ è  º  ì.F R QVUì 3« ìWè  KkB  £  @ »m £é?ìQ E« ç   @.º£ m Dì   ìS ì  @9¸ « @Q E« ì	IF R QVKì « ì  K Y  ìV E«§g £ S ì 4g« £ E« Q  F R QVKì « ì  ìjº  ìjT  DM£(é&ìKê  ì Y é S ·]  £  ì ¡ · c è c =  éVD  ìº  ìT  D¦ £(é?ì&ê  ì  è  ºV  ì&ê S DC£  £ m £ì = fjlé£  êJ c £è 3S Æ%ì&ìV@  · S è  ì· _ Q<l£ S UìVKìèmè c Y S £E  D¦  ì.FfìC£3·  D¦ é&ìKêe « ì  è    ìN»?éqJQ E« h   ì  ì Y  ìC£  º  ì.¸ «  g« ì  ì1é?ìC£ S éVD¦  ìì=  >  è  é£(é&ìKê	è  n¢  º@  £ S}   ° É  ¢S ì S |  @AQ S º£(é ¢ @Å£E S @ « èCBQìVº@ m D  ìK  ì?ì Am £    è « Dlì  DC£_£ E e  Rì   @ 
ýü-ò$ñ  \ « è  ]·  èÀUì&ê  ì « @A@  ì ¡ èºq º  | S MD¦  ì(W H ES Qé  c« ì  ì\é&ìèN  LêJ@  ìC£  ZO-é AS ì Sj @ £E S @ g D  ì,f S D&ê  ·  DC£ç  h ìèC  D  ì
Qé   § @  ££ c £4· S è  ì ¡ è]ì ì/èé  D¦ S ì ÊS ì Y  ê  |  @Q c º£Bé  D¦V  CM£ Sm3S £4· c è  ì`ìV= 3S Æ%ì&ì©º@    êJ£!è  ì >  ê  è S« ê&ìaÆ!é  H S3j« è S ùõgðMð(ÿLð û ñ  ¸ « ì h êé  º£ « ì Y é&ê  é&ìè L¡ è  H « ê  ìè S @.ºq  ì S   l  £· c è  ì JKì&ì â l E ìHèè  n « Y  ç  _è  £  D c ì è  D¦ £ S é?ìè, S q S N  é S ç  ¡¢ ì è  @ è  | S gD¦  ìé&ì £ SS ìVKìè S Ì  | c mD  ì¸ «  m3« ì  ìôW®ì  ç  ì è  @ F  ìCoé[qbè  @  £E£E SE ìÀN  Dè I Z-é  H lé  ìì x%ì £ S è S Æ<ì&ìVº[@ 4S ì   « Pº  ì£E S @ g D  ìf S D¦Kê  ·  D¦ £  3lqJ£  D¦ ì    è  @ ® S £Q&é&ì £6è S F R QVKì « ì S ì   « Pº  |  @AQ S º£Bé   ° É è  h ì S ì ¡ è O D¦ìVº£Plé    D Y S £E  DølUìè c £Wê  ìV-é 3« ·  è S  « Pº  =  éVD+é&ìèEè  =  D¦ £  ZMì âß ê  ìè S F R QVKì « ìì  @A@£<è  Æ%ì Y º`è S Ì  | S mD  ì.¸ «  g« ì  ì. ç ¡ é?ìè  ê  ç £ S ì  ì® S £Q&é&ì £]Mxè  ì « ê&ìaÆ!é  H S3 ® S £EQ&é&ì[C£ ¯ wM4 ç è  @lè[  KkB  £  @  D H ESÍ¡ è]ì `ì « Mì  Ì  | c mD  ìKk£l« q k¡ · S £ S ìC£3·  D¦  p£ìàf  @ lºqIè S.¹´« ée   i f² S D=é&ì&ê  ± bç  c ç £èUì?ì H lé ¯ô¯ whè  n¢V 3 ì  -é@je S £ S ?é&ì&ê  W$a  Z  @ @  £ ç  ·  êP£  ìrKkB  £  @ « ì  £KìC£ ¡ è]ì `ìè  @  £!è S `  | S mD  ìy=  D¦ £   «JE Q « ìè cE ìè  ì'êJ « ç   ì ¤ ç 3S MeP ç   ìÀlKìè S ì 3 DVì  DC£]@    @  £6è S ® S £ì= ]m £!è  ùõgðMð(ÿLð}= û ñ<¸ « ì h êé  º£ « ì ¡è S ì |  @AQ S £(é  è[Uì&ì è S  « Pº  ì |  @AQ S º£(é   ° É º@ ® c £EQKé&ì £Wè S   £ Y £  ìâß D¦ 3 ·  =é&ì&ê ¡ è]ì ìº@fùõgðMð(ÿLð}= û ñ*® S £Q&é&ì £ ¡V ì £  Q E D £ì=  
ýü-ò$ñ  \ « è  <ê   £e « ì S ì cA3« mD  ìýlé    ç S £  ì3ùõgðMð(ÿLð= û ñ1¸ « ì h êé  º£ « ì H lé  º  ¸ « ì  £  £Bé  ì £  ìè  N  é S ç º  -é  ì4= m £  ìè S   D £(êJ S D&ê  ·  DE £  £BéVº£ « ì  ìK D¦ · cE« ì  ìME C£ « ì  ì  D¦ c   D¦ Y éÅlé ç S Q  lé H  ìì   ì  ç « ìè S è  H @.Kì  @ ê  @ S ì  ìIè  ì|  @AQ S £(é  QV  º@  £ S 	 ° É ì  D¦ £j@  £9è S £ S @ « èCBQìVº@ g D  ì |  @AQ S º£Bé   ° É è  ìC£  h Y SE ìì â · S è  ì è S è  fjlé£  êP S £ S ì SAS ì S £E  D¦  ìÀ£E S @. gc M£  ì;ùõgðMð(ÿLð}= û ñ<¸ « ì h êé  º£ « ì H lé  è  Qé  c« ì  ìWé&ìHèN  LêJ@  ì £  è I N  é c ç   W  ì
ók C  ¸jð û ð$õi
Müý?ýhüñð$õîðTîDïeÿLð$ïñ£õ(üý?ð$ïµ/ógô[ðgõîDïðgï&õgðBü-øLñ£îDïð$ï `cJ
0

10

20

30

40

50

60

time  [fm/c]
0
5
10
15

#coll./time
 
0
10
20
30
40
T loc  [MeV]
0
20
!40
"60
#
PL,T  [MeV fm
-3
]
0
1
2
3
ρ  [fm-3]
equilibration
freeze-out
ρ$  
at freeze-out
Tloc 
at freeze-out
Æ ç&ç  Dè=é&ì&ê!ëìpë%%&<ð$îñ^ýîDógôð('7ïñÍîDógøLý û ïö;ý-øüýðgõ8ñÑôð$õ$hkï&ühîZòóMôð$õ*)&üõ$îDük
ýðgï m@îDógô=ñð+-, @õ]úû óMøð/. Ó-0 1 , ý-øüýðjð$Q÷ð$õ(üñ û õ  ° É 	òkîðð$õ8í@ý?ýîZòîDïoòüïoÿü-ô=ý=÷/õ(2&<ðgîñJð$îDïôð$îñ '<òuôKüï[ðMý¨ñòîDógô û  ð$îDïðhÿLð$ïñ£õ(üý?ðß43 ± b 5 76 û98 6 û;: ðBü-øLñRîDïÀ
ð$î*=< ?>A@ ± ëPbJb6!þmðB)¢ 
Y  ì £  º  ì´Zxé&ìè+è  KkQ   ££ «P W  ì 3 @   Y  ì £  º  ì¸ «  g« ì  ìZ6èé  DyÆ%ìVºB 3 è SF  ê  ç ì gE è c |  Uì  Q «P £ E D&ì=é&ì&ê  ì'è  £}   S £xé&ì £ S} éVD  ìì
CEDGF HJILKJIM/NPORQSQST O6ýUIM(VWI VSX Y=ILXmýUM/OZQ[IX \7]_^a`bIM(VWcdXJILXEe
M/IOgf~ýhVWcdXJILX
â ç  ê  ì&ì  ìEè  = m =é « ì{@  £	è S Y S £E  D  ìrFfì £3·  DC?é&ì&êA£ S @ « èCB2ì©º@ g D i¼   ç   ìjW  ìCeP E KìC£  =  DC£  + W  ìÊF  ì S £  ì_e « ì +  >  Z ¡¹´« ì&ê  £(éè  ìVº  é&ìè |  Uì  e S M Dè  éVDZ. 1-0 Ó é&ìHè |  @AQ S º£(é   ° É Z0ìC= 3 f  l« q  ì  @ ®  ì £  é[@kè S T  º £ « ì « · è  Æ%ì Y ´e « ì.Ì  | c mD  ì¸ «  m3« ì  ìAQ « ® S £ S ì S £  ìè  ì.Æ ç&ç ì&ë=ì ë?º  N&é&ì[C£  M« ì3è c ® S £7è  ê  £  £ì[=   « P  |  @AQ S £(é   ° É ·6é  è  èé  DÆ%ìQV E é&ì&ê  ìe « ìN S @  e S £  é&ì&ê  ìUìIè   « Pº  T ¹     @AQ&é[  -é@je  £ c é&ì&êhê  @ylºqXÆ ç  D&ì  £E£ëì`ç  £  @A@j£ ¡ · « ç S   DC£BêJ S DE&ê  ·  Dk£  £(éV£ « ì  ì  @ôTº@  ì5è  Ì  Kk£ E« @  KkB  £  @ \ « è    QQ E« R  @ S £*·6é  è  ìì= S èCBQìVº@ m D   S g-é H è IS f  l« q  ì H lé <S ì  £3B Q m D¦  Fì S ê * ìOÆ ç&ç ìLëì ë  Q  ê  £
`S  íyü÷/îñJðMý¢ók ô]ôðgõhkïKühîZòógôðõôKüõBü-øLñJðgõîZòîð$õ û ïöAïµógô[ð$õ$îDïð$ïoò$ñúöxð$ï
è j D « ì S · lº&ì £  ¸ « @AQ E« ì  IF R QVKì « ì  Y  ìV « ·  è cS¡ · « ìVPD¦øLé H ê  é&ìèè ¼ £    ìXÆ ç  £ « QQ  ì  è S ç S è  ì.¸ S ì 1 @ Y  ì £    ì > SS D;è S T  C£ « ìA «  =  D £  ìjW + ñ ÌtÂ +  >  Z SES D £´· c è  ì ¡ ç  e «J è  F R QVUì 3« ì S ì 3 £ Y £ì >  @ c   ì  ·  £è ç S© ìHèhè   « P  Æ%ì g« £ E« Q  ì;è  n¢V  ì  -é@ i¡ ·  gD¦  è=é  D;è  Æ%ì g« £ E« Q  ì3è  ì ç S è  ì=  éVDC « @AQ « ì  ìC£  ìW. Ó i± . 1 Z]DV  º £ Sm3S £4· c è  ì`ì	K  è « @  ì  ME ìlé ç c · S £  Kk£  D¦  ì'è S ¸ « @AQ E3« ì  QV k¡ ·]  -é H mUìKê  T  m R £ « ì  Y S £  ì¯Aj   ì · cm £jé&ìè  ì lx ç SEc ì  £  @@hé&ì&ê]@  £jè  ìj=1    êé&ì&ê  ì9è S H  lé S ìj¸_ºQ  £   m £ìF  £4ìVPD¦Hè  @Ïè  =  DC£  ç SES £ ²c   ç   DVê  é?ì  ì m £ H lé _¯kjPlñ PÞ 5 Änm ¡ ç  _è  £ D¦ S ìµ « Pº S lé    ç Ec £ c f S D¦Kê  ·  D¦ £  Y é  £}UìèW. Ó ± . 1 Z0ìVÆ%ìè cES}S £  ê  ç £è  Y S £E  D¦  FfìC£3·  D é&ì&êIè S Ì  | c mD  ì¸ «  m3« ì  ì S ì  ì+ùõgðMð(ÿLð= û ñ1® S £Q&é&ì £e « ìDSì ¯ w ñ JÞ*¿  b 5 Änm²Kìì >  @ S   ì  · S £jé&ìèì  DC£Aé&ì ç  è  ì&êP£ Y é S ·]  £  ì g £è  lx ç SS ì  £  @A@hé&ì&ê Y · m D¦  ìAT  g R º£ « ì $ é&ìHèyùõgðMð(ÿLð}= û ña® S £Q&é&ì £ ¡ è]ì ì  ê  £ì<lº S é&ìKê  · Sm3_¯ w1ú ¯Aj ì[= I F  ê  ç ì g ç  -êJ£ ¡ è[ºq S ì  £E S @. gc £  ùõMðMð(ÿLð= û ñ¸ « ì h êé  £ « ì H lé  è  Qé  c« ì  ì+è  N  é S ç º 1 R g £ S £_º ?c ì  è S ·  D £  ê  £  ìÆ%ì&ìV@  ì\è I 
ýü-ò$ñ  \ « è    ì]=  n¢  º@  £ S è S H Ec Y iL« é£¸ « ì h êé  £ « ì  ìHè ì\è  @¬NV + w ñ b  òjÂ +  >  é&ìè  ° É ñ ÌJbo ÑSphì ¹´ £ Y £ SEc n¢  º@  £ SG £  @A@£@  £;è  @ |  @AQ S £(é  QV  º@  £ S  ° É ¡ è cA3 D,Lé  è  @ £ S @ m D¦  ìÀÆ%ì £ S !è SFfì S ê  Q  C£ E ì¥è S !éC S« ì  ì S ê  ç £ ¡ lé ç SS ì ¡ ·  ·  é&ìC£  ì 3   ìr· S è  ìì= S· S £ S Æ ç H <è c  « Pº  ì |  @AQ S º£(é  H lé Ê¯g9¯ wª3lqJ£ 3 D H « ê  ìè S @.ºq  ìrQg-éM ç   S C%l E ì<\  £ Y é&ì  @  ìè S F R QVKì « ì[è  N  é c ç   ì  @@ª£è  l-é[@A  D¦ K  QV  £ « ì+è S e c D  è  ì  ì.T  mº£  e  @AQKé 3 è S Qé  S« ì  ì  @A@ c @    Y é ¡ ·] Y é, « Pº  ì   @AQKé 3 -é[@ªe S £ S é&ì&ê  ìy@  £  D¦<l  H S @ TUìè c ê  ç £ì*=    è « D S Mì  Kk£ l« q  @   1 £º££ h ìHè  ì ¡ V£5è   « Pº  |  @AQ S º£Bé   S ì  ìQ[CB  J g D  ìßK  ì&ì@    ì  @ 
$ýü-ò$ñ  \ « è   m £è c N  é c ç }ì  DC£ S ì3èé  D¦¥è  Æ%ì&êL ç  è S  « J  ì |  @AMQ S £(é  H  £(ê    êP£ ¡]3« ìè c ì S H «P è S £Vì « D¦ è  ¸  ì&ìC£ì m è S  «   C£  e  ìøF R Q©UìM« ìì   @ Tº@  ìÊè I 
ýü-ò$ñ  \ « è    ·  è e « ì c ì S. è  º  ìôF R QVKì « ìÅ-é  ê  MêkKì&ê  ì ¡ ·] ù ìbé&ì 3SE ì |  Uì  Q «J £ E D¦&ì=é&ì&ê  ì ç  £l£  êP£A· c è  ìÀPUì?ìì4=  Y S êJ£è  Æ çKç ìë=ìØòìgq Sg £+è ,¤ £   ç tlUì&ê  êJ c £Iè S f  D ·  ìè  êJ S £   « @jQ « ì  ì £  ìuàWrJZ ± W$u9sPW$´Z}u tWv©Z}u9wSWxCZEZ H lé  e S} D  è  ì  ® S £  ìWè[  ê  £  £ì FfìC£  Q  D  ìè1è  @¸ « @AQ E3« ì	F R QVUì 3« ì E Y  ìV E« ç -é£ 3 D S ì ª è  º  f I DC·  ìè  êP S £   « @ªQ « Mì  ì £  Lé H é&ìHèVè  KkB  £  @  R Q©Uìè S £!è[Uì&ì m« £ « Qì©JD  ì.T-é@  DC£Bé&ì&ê  ìì= I = g =é E3« ìµ©º£º 3« ê  Y S êP£ ¡ è[ºq@.KìWè  · 3 ìC£  D¦  ìjÆ%ì&ìV@  ìWè  
ýü-ò$ñhðMýò  ì |  Kì  Q «P £  D&ìé?ì&ê  ììVJDCe «  Y    ìPUì?ìì<F  ì  · S £ S Æ%ì&ìV@    êJ£è  N «J @ è Sr è  º  ìÅN»éqPe S £ S ?é&ì&ê Ï wkW$uVwºZ H  £ì1x%ì £ c é©D¦=é&ì&ê  ìwè S N ¤ n   ¸ « g ç «J º£ « ìr© ç  ìVê  Y S êJ£ ¡ èºqWè  =1º£  ìyº@ ç I £  ì ç  D  ç  ì· S è  ì3èé  D¦ è    N»?éqJe c £ c é?ì&ê  ìe « ì âß«k« è  K  R « ì N «P @'ì=  N»é[qJe S £ S é&ì&ê  ì l« ì&ì  ì-éVDU-é  è  ìT  D&ì=é&ì&ê  ì ç I £  @A@j£· S è  ì[é&ìèÆ ç&ç ì6ëì ü Y S êP£ Y · S > Sg Q   « mD S  S £ S ?é&ì&ê  ìA@  £ Y · S é&ì £ c D  èC  D¦  ì\  ££   H  Dè c ììK  · S è  ì  ì¸ « ìMg £  ì Y @  £<è  ìN ¤ n    F R Q SE @  ì £  ì^ëüd]êé£!èé  D¦ ây«k« è  K  R « ìyn E« h   ç I D E Mç  ìì=1º c13« £  è  fêKì»W£ëì`cò³Z H lé  è  Æ%ìQV E é?ì&ê  ìyKìyFfì S ê  e c £ c é?ì&ê  ìXUìMê  ·  ìè  £1· S è  ìì F  Vº£  Dr ç S  S Lé  ê  £  £ ¡ è[ºq3è S |  @AQ S £(é  QV  º@  £ S
ók C zyjð û ð$õi
Müý?ýhüñð$õîðTîDïeÿLð$ïñ£õ(üý?ð$ïµ/ógô[ðgõîDïðgï&õgðBü-øLñ£îDïð$ï `cJÞ
0{ 5| 10 15 20 25 30-1
-0.5
0
0.5
-1
-0.5
0
0.5
ve
lo
ci
ty
 p
ro
fil
es -1
-0.5
0
0.5
1
βx(x)
βy(y)
βz(z)
5| 10 15 20 25 30
(x,y,z)  fm} 5| 10 15 20 25 30
0 fm/c 10 fm/c 15 fm/c
20 fm/c
~
25 fm/c
~ 30 fm/c
40 fm/c
 50 fm/c 60 fm/c
Æ ç&ç  Dè=é&ì&ê9ëìØòB&<ðgîñýîDóMôð*'7ïñ$AîDógøLý û ïöyð$õ5hîñ^ñ^ýð$õgðgïð(òógô[AîDïî¨ö-øð$îñDòMøQ÷Kïð$ï=ñ(ð$ïu ± WÍu s u t u w Z@üý òLy û ïoøLñ£îDï{ð$õhð$ïñDò÷/õgðBógôð$ï[ð$ïÂí@LõEîDïKüñJð$ïar ± W$avVxCZjù úû õOîðöýðgîDógôð : ðBü-øLñ£îDï.ð$õ6
S
 ¢ók J y9úû õyðgîDïãôKhýMö1ðGM÷Küïîð$õMð$ïð(òÅò$ñð$fógôKüõ(ü-øLñð$õ$îò$ñ£îZòógô¥îZò$ñ4ü-òsýîDïðBüõgðJ)ð$õ0ôKüýâñJð$ïyð$õZð(òógô[îDï[î¨ö-øð$îñð$ï´ 
	 ° É ì  D¦ £4·  ì £E  De « ì3è S N «P @Îè S] è    ìN»?éqJQ E« h    ç <lUìKêJ£ì=1 S ·  è @ H « ê  ìè  ìbè S F  ì H JD S £§©º ç S º  ì | S gD¦  ìEè Ê R QVKìè SE ìHè  ìKkB  £  @ S ì ÊS ì S £E  D  N»?éqê  DC·  ìè  êJ S £ Y é&ê c«J èQì  £ ¡ è]ì ì  ·  è Ï wJWÍu¨Z ± ûCWÍuVw²¿øu¨Z@  £]uVw ±* uzÊê  £ Y £ì â · S è  ìº 3« è  
ýü-ò$ñ  \ « è    ì'è S N «P @ìW£ëì`cü³ZLé Hé&ì 3SE Ffì S ê  Q   £  ìUì ·  ìè  ììF  ì  ·  DC£  ê  N  -ê ]m £jè  è  ÆQé H ç  éVD¦ Y S £Q&é&ì £ I ì   @ôÆ ç  D&ì  £E£jëì Ìì`4  H S £  è ¸ «   Y  ì Y @ « è  @  £!è  @ Y é  l£ Y   D  ìrKk£} ç    £Ilº£   E £ SE é@ S ì  ìrÆQé H ç  éVD  Y S £MQ&é&ì[C£]e « ì ¯ ú  Þ H @JD H lé ²c ì  Y  ìC£    ÆQé æ Æ!é.T  º £ « ì ç c  < >k@ ± b  ëÆ1f  hìF  ìøÆQé H ç  éVD  Y S £Q&é&ì £1PUì&ì-éVD  ìè   £-é  è S @   E«k  « Q g D  ì |  Uì  Q «J £ME D¦&ì=é&ì&ê c @  £E£  £_· S è  ì ¡ è[ · ª @ T²@  ì§è S `  | S mD  ì |  Kì  Q «J £E£ S«JY ·v   S ì  ÆQé  Lê  ì lé ç c è  ìAÆ!é H ç  é©D¦ ¡    è « DÆQé E -ê  ì lé ç c è  ìA® c £EQKé&ì £ ¡ ç Sè  @ èCBQìVº@ m D   ì  £} ç    £Ilº£  ìø-é H £ E £  ì ¡ @XJD  ìyal« ì&ì  ìì*= Y éÀ· c è  ìø=  éVD =  D¦ £  |      C£ «JE ì ç  £  JDC£  £ ¡ ·  è  Æ çKç ì=ëì`cb H lé  è   ç  Y  ì £  º  T  C£ « ìY S êJ£ìq S ç S VUìHè  £ 13 DWé@  « P ç  £  @A@£  f  l« q  ì  @ ®  ìC£  é@iè I N  é c Mç  ¡ è  @  £è S ® c £_  n¢  º@  £ S ê  ê  ì S ìVUìHè S Lé H ê  £  Lê  ì{· S è  ìÀW.W?* ¯ Z ¡+ W?* ¯ ZZMì = S ®é  @A@  ì[VUì&ê Y · g D  ì=  é©D¦hé&ìHèµ=  DC£  ê  ç £4·  è S é[@fè ] D¦ « ìS ·Olº&ì £  ¸ « @AQ E3« ì  F R QVUì « ì E Y  ìV E« W e S êJ S D  -éVDÆ çKç ì<ëìpëJZMì   ìC£ SEI M KìC£ g £gìé&ì è S ì&ì S | S @è S Æ ç&ç  Dèé?ì&ê ¡ · « è  .  +  |       £ «PEÀ ì è S
`Së íyü÷/îñJðMý¢ók ô]ôðgõhkïKühîZòógôðõôKüõBü-øLñJðgõîZòîð$õ û ïöAïµógô[ð$õ$îDïð$ïoò$ñúöxð$ï
0{ 0.2 0.4 0.6 0.80{ 0.2 0.4 0.6 0.8
                                      βf  [c]
0
0.004
0.008
0.01
0.02
n f
(β
 f)
NL2
DB/LCA
radial flow distributions
Æ ç&ç  Dèé?ì&êWëì ü- : ükîDüý?ðLy<ý û ö/÷/õ(k<ý?ð8ùúû õ5ÿcð$î]Lð$õ0òóMôKîðð$ïðZ7üõ(üuðMñ£õîZòîðgõ û ïöð$ï ð(òhîññ^ýð$õMð$ïyjðMýð(òùúû õAîð@öýð$îDógôð : ðBü-øLñ£îDïðgõ6
S
 1ók ÿÍ û õ(óMôöð(ÿMöð$ï/'7õöð¦
ï&îZòMòLðð$õA&õBüïoò÷Kõgñ£õgðBóMôKï û ïö , öð(ò$ñ£õ$îDógôðMý¨ñA6ï-÷Kü-òMò û ïöVð$îDïðgõ7VLJJ/üï  yõ$7  
FfìèCQV  è c T  C£ « ì  @ e S ê  l« q S £  ìø\rºq  £ ç è  ê  £  £ m £ì*=1  ÆQé H £ E £  ìe « ì±ì  êLº£  e  ìô=  léVD  ì  @  Q<lº£  ìçKk£}è  é@ è I n « Y IEIr Q  ê  £'è   S VºM£  ì è  4Kì  è S.â Pº  f 3 H lé  + L +  >  ·  è S ì4Nlé µc ì  ì(® c £EQKé&ì £Ae « ì¯ lñ  b_¿  Þ H @7D m £    è « D¦ S ì  & û ïKü-ôKuðOð$õ?@õ û ógøøQ÷Kïð$ï=ñJð$ïIhîñ8ük
ïð(ôKuð$ïCð$õ?yîDógô=ñJð H I £ Y é  £    ì ¡ ·]  ì  êLº£  e  ì âßc £  ì c ì S]´ C£  e  ì   ì « @AQ E3 ç    £Ilº£ê  @ lºqAfêKì´WRë=ì¨ëkZ  ì £  Q E D¦ £ì Æ ç è 3 @ ® S £Q&é&ì £6è c T  C£ « ì c ·]  £  £4@.Kì3èºM S è[  ÆQé H £ E £  ìe « ìmèCBQìV@ m D¦  ì   ì  £ ç    £l£  ì`ì´F _S ç  £ « ì £ ¡ èºq3è   « P  ì¼ E  ç   ì. é&ìHè + è E  £Lé  è S n¨©  ì  Lé@ªe c £ c é?ì&ê  W$a  Z@è S |  Uì  Q «P £ME D&ì=é&ì&ê	é&ìV ç <lKì&ê  êªe « ì S ì©Uìè c4S @  ££  £»·6é  è  ì ¡ è]ì ì « &ì  >  ìé£ Y é&ì&ê@è c ®éM £}Uìè  êJ S Dé?ì&ê. ± .W +   ZMì´®é@ ® S £Q&é&ì £6è c  ì  £ ç    £Ilº£]PUì&ì@.UìLé  Æ ç&ç ìëìpë1è  £E S @ « è B2ìV@ m D¦  ìF  ê  ì  DV H £  ì+è  H  LêJ@  ìC£ S ìè  ìrKkB  £  @   ç  I ìW  úí`cb»¿`SÞ1\  \é&ìè + úb   Â +  >  Z ¡ ìhêé£ c lx ç SEc ì  £  @@hé&ì&ê]@  £<F R Q SE @  ì £  ìè S Æ ¹ Æ=     ¸ « m ç «P £ « ìÀ^p`J`SÌdRìÆ ç è  @ ÆQé H £  £  ì+èCB2ì©º@ g D S_  ì  £ ç    £l£  ì m £5è  >  D Ec ç é&ìKêVè S ¸ «  m« ì ì S ì S `  | c mD  ì |  Kì  Q «P £E£ S«PE £ E ì&êWê  ì « @A@  ìgì  D £1@    @yl« êP  Dìq c· S è  ìÀN<é £(éV£ « ì  ì    ì c £  è S `  £ c mD  ì >  D Ec ç é&ìKêµ·  D¦ £  ê ¡ è  è  Y S £M  D¦  Fì £3·  DC?é&ì&ê3é&ìè[è  Æ  £;è S N  LêJ@  ì ££ « ì ç  £  @A@  ììaF  ê  ç £Æ%ì  lº£ Y k¡N»é[C£BéVº£ « ì  ì  ì |  Uì  Q «J £(êJ S D=é&ì&ê  ì S ì Y é  D  q  ì  ìßK  ì&ì OS ì c > « £ Y @.Uì&ì ¹ Uì&ê  e  ì  f² S D=é&ì&ê^ë ¡ `J`cJd « è S èé  D¦  R Q  Y  £  N»é[C£BéVº£ « ì  ì  ì[è S n¢V  ì[M Lé@Wè  D¦ £  ^ òºd£ìV= 3 \ « è   O3 ìèVì  DC£ ç m Y é[@ S ì  ìß® S £EQ&é?ìC£  ìC£3·  D  £ ¡ èºq H lé  è   S ç  £  PD¦ £  £  ìN  Lê  £  é&ì&ê  ìUì ·  ìHè ç  ? ìHè]ìVF  ì  ì<lº c é&ì&ê  · S M \  £E « è  Y é  > S léVD  D £  êé&ì&êre « ìN»?éC£BéVº£ « ì  ì ç  ì=é£ Y £1è  | º£  PD¦ L¡ èºq-é H ê  é&ìHè1è S¼ £ « D¦©  £ m D¦  ìAT  º m3S é&ì&ê	è I KL£ « qP£ S @  ì=é@ Sm D¦  N»?é £(éV£ « ì  ìe «J   ê  ì ¡ è cE ì.f  l« q  èé  DWè  Æ%ì Y º`è S |  £E£ c mD  ìQ E« Qé  c« ìj « ì £ E«  S £·  è]ì   ìXT  H ì^ òºd´·6é  è  è  \  £E « è  é?ìC£ S éVD¦ £ ¡ èé  D â º`è S ®º`è S | I £E£ S M
ók C zyjð û ð$õi
Müý?ýhüñð$õîðTîDïeÿLð$ïñ£õ(üý?ð$ïµ/ógô[ðgõîDïðgï&õgðBü-øLñ£îDïð$ï `c³ë
0{ 0.5 1 1.5 2 2.5 3
ρ/ρsat    
0
20
40
60
80
100
P
L,
tr
  [
M
eV
 fm¡
-3
]
P
¢
tr
P
¢
L
0{ 0.1 0.2 0.3 0.4 0.5-0.3
-0.2
-0.1
0.0
0.1
0.2
t=5 fm/c
15
30
t=40 fm/c
50
60
Æ ç&ç  Dè=é&ì&ê;ëì`SbBt@õ û ógøJ@îDógô=ñð.Kõ(ük£Lð(øLñ£õ$îð$ïyùúû õ_îð!öý?ð$îDógôð : ðBü-øLñRîDïð$õ¤6
S
º ¼ók J '7îDï&î¨öð&<ð$îñ÷ û ïoøÅñJð	òîDïWîDïð$õyxî¨ö û õ	üïöð^öð
ðgï £îDï¥'7îDïoôð$îñð$ïyïE¦ù¤§/ó¨$  
D  ìÊQ E« Qé  S« ìhè  ì=é@ Sm D¦  ì_N»é[C£BéVº£ « ì  ìKì1è  Q B  P m D¦  ìOUì Y é[QV  ìWRè=é  Dyx%ì £ S} éVDé?ì&ê1è S1 ì  £ ç    ìy\ « è  ìZMì   @AQ  Y  £4·  è'è   c H º E ìyLéVD¦ S ç  ìé[£ Y £ ¡C ìHè  @cè  ¸ «   Y  ì Y Q©  @  £ S Kì'è 1 R Q cE @  ìC£    ì ¹ èé&ì&ê  e S M£ c é?ì&ê  ì UìKê  QVqJ£O· S è  ìøW    Æ ç  D¦&ì  £E£?ÞìØÌkZMì<F §g £@èº S ê SE D £ H S £  êP£ ¡ è |  Uì  Q «J £(êJ S D=é&ì&ê ç g Y é c ì  @  Q<l£ S ìß® S £EQ&é?ìC£ Y é  ì £  ê ESE ì ¡ é&ìHèVèKì&ì+è N  LêJ@  ì £ c ì&ê  ì  DV H £  ì Y éWé&ì £ S} éVD  ììâ V ç  ì)ì=é&ì Y  ìC£    ÆQé æ ÆQé T  º £ « ì  ì  @ Ffì S ê  ç SS Dyb  `¢ÂSÂSÂb  ò7©ª§ÑSp @ Tº[@  ì9è S `  | S gD¦  ì |  Kì  Q «P £E£ S«PE èé  D&ê  H lé[  £ ¡ é?ìèWè SE ìAFfìè Y é  £}Uìèê  @ylºqWè  @¬¸ « º  Y  ì Y @ « è  ìVPD¦ N  LêJ@  ì £  ìrUì©ºB S £ìaÆ%ì  D¦[  q  ìè.·6é  è  ìè  Ffì S ê  Q  C£ E ìe « ìOQé  S« ì  ìé?ìè_N  -êP@  ì £  ì  ì £  Q E D  ìèè  @
ýü-ò$ñ  \ « è   ¡fêKì¢WRë=ì`SükZ ¡ Uì©ºB S £ìaÆ ç&ç ìëì`J` Y S êJ£_  > Sm Q  jè  Ffì S ê  Q   £  ìre « ì n E« M£ « ì  ì;é&ìèAN  -êJ@  ìC£  ì5é?ìèuè  ìC£  Q  D  ìè  ì.
ýü-ò$ñ  \ « è   Æ%ìQV E é?ì&ê  e S £ S ?é&ìMê  ìì¢=  | S gD¦  ì  Q   £  ìßg  ì  D¦Ièé  D¦\è  f?ê&ì]WRë=ì`cü³Z	êé[£QV  º@  £ EgcE ì«º S è  ìKê  ê  ç £ I Æ ç · S D¦=é&ì&ê  ì  @ìÆ ç H º ç S è  ì  DC· SE ìrN  LêJ@  ì £  ì ¡ -é H è ·  é&ì £  ì S ì&ê    ì`ìa=  Lé  è 3S Æ%ìVB  R £  º S £  ìyn¢  º@  £ S? ìHè  ìyÆ ç&ç ìëì`SÌ+è  ê  £  £ ¡ H lé  e S} D  è  ì  F  ì  Déq  ì S ê  ì  @  c êJ S Dr@  £hè  @ F R Q  ME @  ì £ì<=1 ç c VKìè  £ j DEé@ S ì  ìEê  @ S ì  º@  ì{N  £jUìè  KkQ   £  ìøº S| S gD¦  ìÊ@  £<\r E3 ì Y ©1w  Ì ¡ è]ì ì  ·  èÊe « ì S ì S»c ì c £E  D  ìlé    ç Ec £  ìùõgðMðBÿLð= û ñV¸ « ì h êé  º£ « ì H lé  º  ¸ « ì  £  £(é  ì £  ì;è  N  é S ç º  Lé  ê  êkKì&ê  ì ¡ · -é©D¦  ì3è c Æ%ìVºB 3 è S N ¤ n    é?ìèF ¤ K  ¸ « m ç «J £ « ì+è S NV g £O^Øëü ¡ `cb³ëPdRì
`SPò íyü÷/îñJðMý¢ók ô]ôðgõhkïKühîZòógôðõôKüõBü-øLñJðgõîZòîð$õ û ïöAïµógô[ð$õ$îDïð$ïoò$ñúöxð$ï
0{ 0.1 0.2 0.3 0.4 0.5
Ekin  [GeV]¬
10
-1
10
0
10
1
10
2
10
3
d+t+
3
He+α
10
0
10
1
10
2
10
3
dN
/d
E
ki
n
  [
G
eV
-1
]
all particles
10
0
10
1
10
2
10
3
neutrons
10
0
10
1
10
2
10
3
protons
Æ ç&ç  Dèé?ì&ê3ëì`P`<í@îDïðMñ£îZòógôðd'7ïðgõöîð(ò÷ð(øÅñRõMð$ïuù úû õ*7õ(ñ£ïð$ï û ï[­y`õ(üötuð$ïñð ù úû õjîðöýð$îDóMôð : ðBü-øÅñRîDï{ðgõ6
S
 ²ók J ¢@îðù û õBógôöð(ÿMöð$ïð$ï§í û õ-ð$ïÍòîDï76ï-÷Kü-òMò û ïö=ð$ïEüïîð1÷ð(øLñ£õgð$ï1ö=ð$àúüöð$ 
ý¤ü-ò$ñ þÂºð0ý43ók 4®°¯¦  
= S  S êP S D¦ø@  £ Y · S n¢  º@  £ mS é?ì&ê  ìè  \  £E£   H  Dè  WÍ= > q1\± ¹² Æ é&ìHè ¹ Ì³Z Y S êJ£ S ì  ê SE ì&ê  Æ ç tlUì&ê  êJ c £hè S Æ%ìQV E é&ì&ê  QV  º@  £ S e « ì\è  ìø  D¦ £EMêJ S D&ê  ·  DC£ ³  £  ì`ìS= ¢m £ S ì  N « ê  è S¢E mº£  e  Q<l£  ìN «J @Xº£ « ì;è I T²è  Moé  ·Olº  ìè1è c F R QVUì « ì  Q[V 3k¡ ìVJDè  @fè S N  é S ç º « J*l°oé    ç ES £ m £ì= ¼  @AQ&é[   ç <lKì&ê  êJ S £ g £< cS¡i @ f  ê  ì  º£ Y¼Y é@( «   C£  e  ì1K S £3·Ol  £ $ é&ìHè§Æ!é  Moé  £  D¦CoHéq ¡ ì  D¦ £ae « ì >  è  é[£(é&ì&êKìJ= ´g £¥-éVDÊ « ì g £  ìC£<@  £ F  ê  ç ì m ìjKìè SSf  éQQ  ì ^ `  dRìa= S  c êJ S D@  £è  ì F R Q SE @  ì £  ì Y S êJ£ ¡ èºq3é&ì cE |  Uì  Q «P £ME D&ì=é&ì&ê  ì S ì  Y é H  è  ì  £    ìè  >  D¦ ES ç é&ì&êè S¢ è  º  ìjF R QVKì « ìj·  è S ê  Mç  ì ¡ · « ç S  ç S è S |  @Q c º£Bé  Q©  @  £ S   ° É4  B  £  @.º£ m DWé&ì £ S} D lº£ Y £1·  è]ìF Êc º S è  ìKê  ç  £ « ìC£ ¡ èq+è  ç S è  ìÀÆ%ìQV E é&ì&ê  QV  º@  £ S ì  DC£	é&ì© ç  lKì&ê  êe « ì c ìVKìè S*3 ìè/ìk=  · S £ S ìÊ·6é  è   S è  Æ%ì&ìV@ 4c ì S ê  @ S ì  º@  ì6ùõgðMð(ÿLð û ñ  ¸ « ì h êé  º£ « ìyº S N  LêJ@  ì £  e S ·  ìè  £ ¡ è  · ] @ H « ?ê  ìè  ì'è g =é£ SE ìì> m  S ·6é  è  e « ì S ì[ S £  D¦  ì_ÆQé  H ES Q©  @  £ S ìjW  ° É é&ìèuVwJZ H lé  º  | S gD¦  ìè  N  é S ç º  -é  ê  êLUì&ê  ììN²lé  è  Qé  S« ì  ì m £7è  =  h ì  £ « ì S ì c l°oé    ç ES M£  ì'ùõMðMð(ÿLð= û ñ  ¸ « ì h êé  £ « ìbê  @ylºqyÆ ç&ç ìë=ì ëWê SE D £ H S £  êP£ì<F ÊS D¦ S ì £    è « D¦H  LêJ  D¦ ¡	« ç è  -éVD H lé _ D · SSE N  LêJ@  ì £  @.ºqê  ç  ìHè m £ ¡ · c jé&ìC£ S D¦  èCM  D¦  N  LêJ@  ì £  Y é.e S} D  è  ì  ìA® S £EQ&é?ìC£  ìWè c T  º £ « ìWê  ç  Dè  £4· S è  ìrW e S MêJ S D  Æ ç&ç ì/ëì  Z0ì â © ç  ì+è S è  Ffì S ê  Q  C£ E ì S ì Y  @ì S N  -êP@  ì £  @  £è  @ 
ýü-ò$ñ  \ « è  !ê  £ E ì&ì £jUìKê  QVqJ£ ¡ é@ S ì  @yl« êP  D  \r E ìV ç tlUì&ê  êJ c £9è S
ók C zyjð û ð$õi
Müý?ýhüñð$õîðTîDïeÿLð$ïñ£õ(üý?ð$ïµ/ógô[ðgõîDïðgï&õgðBü-øLñ£îDïð$ï `cJü
0.2 0.3 0.4 0.5 0.6 0.7 0.8
Ebeam/A  [GeV]
0
0.1
0.2
0.3
0.4
β f
 [c
]´
EOS
FOPI LCP
FOPI IMF
Reisdorf et al.
0.2 0.3 0.4 0.5 0.6 0.7 0.8
Ebeam/A  [GeV]
0
20
40
60
80
T
sl
op
e 
[M
eV
]
NL2
µ
DBHM/LCA  
¶
Æ ç&ç  Dè=é&ì&êWë=ì`SÌBU'6ïð$õöîðBük
Mô6úüïöî¨ö-øðgîñð$õ§ñð$î¨ö û ïö-ò ð$Q÷ð$õBüñ û õ 	 ° É û ï'õBükîDüýð$õy<ý û öxð(ò*uVwùúû õ>ÿLð$ïñ£õ(üý?ðU6 ûu8 6 ûL: ðBü-øLñ£îDïð$ï
ð$îV-ð$õ(òógôKîðð$ïð$ïR'7îDïoòógô û ö8ðgïð$õötîð$ï	 Vhð$õ)ð$õ^öýð$îDóMô+hîñ¼ð$ï7'h0÷ðgõîDuð$ï=ñJð$ïa¦G®%·B , S¯ , %¸¨TîZò$ñHùLðgõïðgõÊüõö=ð(ò$ñJð0ýý¨ñ3 
ÆQé  H ES QV  @  £ c Y é\é&ìC£ S éVD  ìì*=1  F  ê  ç ì gªm £  ìÆ ç&ç ì8ë=ì`S Y é  @A@  ìKê  MH ºqP£ì[=    ì  KkQ©º£  ê  ç £7è  Æ<ìQV  é&ìKê  Q©  @  £ S  ° É é&ìèu	w H lé  e S D¦  è  ì N  LêJ@  ì £  é&ìè  ìC£  Q  D¦  ìè  \  ££  · S £  lé ç S º  | S mD  ìé?ìèpì=é  lé ç S | S mD  ì@  £(©w* `jW$¸ Sm3 é&ìè= ES D  Za·  è S ì= S  S êP S D¦ Y · m D¦  ì5è  @ |  @AQ S £(é  QV  º@  £ S   ° É H lé  H ES Qé  S« ì  ìjW© w ±` ¡ DSìÌJÞA\  ÊZ8é?ìèVè c  « J  ì |  @AQ S £(é  ç S ùõMðMð(ÿLð= û ñ  ° É W ¯±(¯ w Z_WÍÆ ç&ç ì/ëìpë ¡ñ ÌJbO\  ÊZ Y c êJ£xè  ¸ « ì g £  ì Y è 3S >  VUìHèCé&ìKê&ì =1 H lé  Qé  c« ì  ì c ì  ùõgðMð(ÿLð} û ñ]¸ « ì h êé  £ « ì H I £(ê  £  £Ê·6é  è  W e S êJ S D  Æ ç&ç ìëìpëJZ ¡¢« £  è S £E S @ m D¦ Æ%ì £ S 6è c Ffì S ê  Q   £  ì\è S Qé  S« ì  ì\è   « Pº  |  @AQ S £(é  @­ùõgðMð(ÿLð= û ñ® S £EQ&é&ì[C£·  è c Q  ê  @ì ¡ · {  S -éVD è S NVº m £ì1=ºqÄè  lx ç cES ì  £  @AM@;é&ì&ê0ì  D¦ £  R º £ m £ ¡   êJ£  ì[è S é&ì £ S} D  èC  D¦  ì \  £E « è  ì Y é  |  @AQ S º£(é  Mç  £  @A@;é&ì&ê¹ ç S è S >  £  @A@hé&ìKêAe « ì  ° É ·  è  @ 
ý¤ü-ò$ñ  \ « è  !è  Cg E3m D¦ \r R ·    > « £ Y @.Kì&ìßKL£º£ m £   ç  ì¥lé£ Y £ ¡ ·Olº  ìè ç S è S  « P  ì |  @AQ S º£Bé   ° Éè  N S @   =  JD1Kk££ g £   Y é&ê  é&ìè  ê    êJ£]·6é  è  ìF  Y S êP£  D    è « D.W   ì  K S £  e « ìÆ ç&ç ìëì`S³Z ¡ èq@è  ÆQé  H Ec QV  º@  £ S H lé  e c M D  è  ì  N  -êP@  ì £  e S} D  è  ì  ìHèAW 	 ° É  £ S êP£*Uì;é&ìèuVw H lº£¢ ç @  £a·]PD¦  ìMè S N  -êJ@  ìC£@.  Z¹ºì=  N  -êP@  ì £ ç  lUì&ê  êP S £e « ì   ° É W^é&ìèOu w Z  ìC£ S Q  £ SE ì·   àc ì  N « ?ê  è S èCBQìVº@ m D  ìjN  -êJ@  ìC£ ç  _èé&ì&êKìJ= Y é g £¼-é H è S*E D £  ìAK c M£  è c Æ ç&ç ì&ëì`S;è  £E S @ « èCBQìVº@ m D  |  @AQ S º£(é   ° É é&ìèWè c4 è    N»?éqju ° Éº  N&é&ì £ « ìIè S ® S £õè  @ ùõMðMð(ÿLð= û ñ ç c4¯ ú  Þ H @JD-é H ê  £  -ê  ìì*=  n¥  Mº    £ lº£	è c \r  ì© ç  lKì&ê  êJ S £Êe « ì   ° É W© w Z!é&ìè{u w W© w Z@  £	è 3S Y S £  D¦  ìFfìC£3·  D¦ é&ìKêWè S -é  è S |  Kì  Q «J £  D¦?ìé&ìKêVê  · « ì?ì  ì  ì  « P  ìy£E c @ « èCBQìV@  M D  ì(f  l« q  ì  ° É W ¯ Zhé?ìèu ° É W ¯ Z3lqJ£Ae c @;é£  ì ¡ èqbè  N  -êJ@  ìC££  @Q c º£Bé E ì»A¼9½¾¿½?ÀÂÁAÃLÄ°ÅÇÆ³È?ÉWÀ?ÅAÊBË%ÌSÆÎÍÏÌ[¾ÐÅ/Ñ¾ÐÀÀ?ÅAÒÐÓÅAÔ?ÀÅÕÌ[ÃSÔÈÉZÌ[¾ÐÅU½ÅAÉÔ×Ö[¾ÐÅAÒ-ÉBØÆÃ[ÙÚÅAÊgÛÔÆÎÚÜ¤ÅAÊ[ÀÅUÜ=¾ÐÀ	ÝÂÞÕßáàÌ[â³Ü=¾ÐÊS¾ÐÅAÔÀÓÅAÔÌ[ÅAÊBã
`  b íyü÷/îñJðMý¢ók ô]ôðgõ³äZåkïKü%ähîZòógôðõôKüõBü-øLñJðgõîZòîð$õ û ïöA[åïµógô[ð$õ$î4åïð$ïoò$ñúåöxð$ï
20
40
60
80
100
T
sl
op
e 
[M
eV
]
æ
all fragmentsç
fragments A
è
f>1
0
é
5
ê
10 15 20
é
tfreeze−out−t [fm/c]ë
0.1
é
0.2
é
0.3
é
0.4
é
β
loc   [c]
20
ì40
í60
î80
ï100 T
loc   [M
eV
]
ð
1ñ 2ì 3ò 4í 5ê 6î
fragment mass
0.1
0.2
0.3
0.4
β f
 [ó c]
fragments
ô
blast model
õ nucleons/localö
Æ¤÷9÷  4ø-ù?ì9úüûBýÿþ B	
 )[åä !#"%$&'$(*)+")",ä y-.$Eö/0)(1234#)(657	8¹å)(!9:;<=
2%>7?."12@5;å)(	 : #4*$&( , :A	#&82%>B)CD!EGFåöHI)	
J"$2K)(dL4"12*"$BäC1	M.$(DN)(O4"=2¹å	%	#4*$&(9/'L2P4"*)(	Q23R$-äJS(A"6T$ 8 6T$ : #"1
A4åU?Va < ?>A@ ± ûWDWE©o ÑSpP9
ù&ìø DX ù*Yú Z  ·  ìø  úJ S £  ìJù&ì £ S}Z   ø  Z  S\[ úD]  ì £ 3«J £  ìPø   « Pº  ì£E S ] «D^ø(_QìV1] gZ   ìP`  ú  ì #Z Vacbdì ø(degf_4eMbd3]heji[ùPkdl	e Zm4n dSø(d,ì*dìpo!d n bq9ù&ì4r(b#dì Zmts l s r(b#dl n,^e n dldìGu n ìPø(dì4dì'e n d*údW÷ nv ø(dbEwxdlø(dìýzy n d{e¤÷!dSø(d[ù*b#db|d n ì*d|aclD}ù m dP`ì&bw nZ r v ù&ì9ú~eMq m!s eMdø(dle Z	m wxdl#dldì [ l s ú]dì(b#dCld vs b n kUiWùzø(d,ì v d nZm bd3ldì n ì }¤÷!dl#d n ì!eb n ]p]Zù&ì9úP] n b2ø(dl ÷9÷ýÂûBý9ýy n d{e n eb s ù Zm ì nZ	m bÏù&ì*q vs ù!e n ÷!d v u×ø(dì&ì'd n ì*dp n,v ø-ù?ì9úe Zm wxdl#dl [ l s ú]pd,ì ^bdpd3lMaclø(dl#b m  m dy nZm bd,ìuø n d:ì-ù4l n ]acl }ù m d,ìIfb s ø n ù4] ø(de<l#id{eeMd{e s ì*i[ù4bldd,ìe n ìø	ýzy dloù!e s ]p]dì m!s ì9úø(dl  ÷9÷ýû-ýþ aú n ÷*b s ìuø s YEø n dC`fì*dlÇú n dkdlb#d nv ù&ì9úDdìJø(dl[ l s úD]pdì&bdR*&=ø-ù*l Zm d n ì*dd n ì m d n b vnZ	m dd]qd3l s bÇù*lCz8ù&ìøN!1÷!de Z	m l n d[÷!dìwxdlø(dì'r }Sì&ì*dìGuUø	ý m ýd n ì*dCd n ì m d n b v,nZ	m d  3		S	@Bå$x¡|Sì(¢úù4l s b n Sì£a }ù4l svv d [ l s ú]pd,ì ^bdPr s ì&ì s ù!eø n d{eMdl  ì sv _4eMdP¤¦¥§¨!©:ì sZ	m k vv iúDdìwxd3lø(dì ýy n d{eªwHd nZ	m b s ÷«kJì ø(dìd¬&qd3l n ]dì(b#d v.v dìJf Z	m*v ù4Y1ac v údlÇù&ì9úDdìZø(d3l [®­ L¯°Ïù&ìøC` ­ f°&¡| vvs ÷!l s b n Jì*dìR±³²{´(uBþW²µýy dl [ dWù*dlG÷ s1vv4n eMb s1v eMd n ìeMd m l ø(_Qì s ] n e Z	m deLf~_*ebd]u ø s Y s ù(aúDlGù&ìøhed n ì*d3lLi3d n b vnZ	m dì`fì(bw nZ r v ù&ì9úhrd n ì*dCd n ì m d n b vnZm d  ù!e%acl n dlrSì(¢úù4l s b n Sì«i[ù'dlrdì?ì*dìú n ÷4b[ý®`-eJd n úSì*dbe nZm ø s1m dlì nZ	m bgø s i[ùu® m }s ì*]dì*dpw n dh m!s edì}ù9÷!dlÇú!}s ì¹údi[ùáø n eMrBù*b n dl#dìuÂø s ø n d ^eMd¶ s úDdl s ø(dpd n ì*dú v d nZ	m id n b n úDd  ù(a÷*lÇù Z	m rJì(¢uúù*l s b n JìOacDlø(d3l+ìý¦· n lwHdlø&dìzø s1m dln ]¹ì¦}sZ	m ebdì  ÷!e Zm ì n b#b*ø n dUfq!dr&b s bDl] s bdl n d n ìNeMd] n idì&bl s1v dì'¡| vv,n e n Jì4dìzù&ì&bdl ^ekù Z	m dì ý!y n dedCe vv bdd n ì*dJwHdeMdì&b v,nZ	m wxd,ì n úDdlø&_2ì s ] n e Zm dJ`fì(bw nZ r v ù&ì9úøBù*l Z	m*vs ù(acdìù&ìøhd n ì*d3]¸b m dl#]pBø(_Qì s ] n e Z	m dìhoù!eb s ìuø{ì¦}sm dlgr]]pdìý
¹ 9º9«»!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· n lù&ì&bdlekù Z	m dììBù&ìgø n d®b m d3l]pBø(_Qì s ] n e Zm d,ìE` n údìte Z	m!s acb#dì n ìJed] n °~idì&bl s1v d,ì  ùë  ù¡| v,vn e n Sì*dìuBù&ìøpiw s l n ì!eA÷!deMSìø(dl#d*ø n dì nZm bxBø&dlAì-ù4lgwxdì n ú s ìJø(dlEìgd s r(b n Jìbd n,v^ì*d m ]pdìø(d,ì¡ s q*q!dìø(dl-¡|dlì*duSø n dgeú9ý*fq!dr&b s bDldìýD¯ìPeM vZ	m dìCìgd s r(b n Jì4dìrG}Jì&ì&bd] s ì{ì s bD}ù4l vnZmKs ù Z	m ø n dJ s lb n i n q s ì&bdìEù&ì&bdlekù Z	m dìGu s ÷!dlÏø n d`®lÇúd[÷&ì n eede n ìuø7ø s ì&ì}s1m ì vnZm w n d n ìPidì&bl s1v d,ìpfb}DYdìuQì-ù4lÕø s YZø s eíf_4eMb#d]¸r v d n ì4dl n eb[ý&¯ì  ÷9÷ ý%û-ýQîwÕù*lø(d÷!d n eq n d vm!s acbUø(d3lxfq!dr&b s b#l/ù&ìøZø&deedì v r s1v dg¯%]pq9ù v eMl s ù*]Pkdlbd nïv ù&ì9úÕúDdid n úb[ýDxd n ø(dl ì sv _4eMdúd m dìw n l=úd,ì s ù!epklEw n d n ]ðkDl n údìR¡ s q n b#d v ý  ÷9÷ýû-ýþVpi3d n úDbø n dJid n b vn,^Z	m dP`fì(bw nZ r v ù&ì9ú ø(dl v r sv dì'd]pq!dl s bGù4lù&ìø'y nZ	m bdu! %Ý ù&ìø'Þ n ]ño!dì(b#lGù*] ø(d{efq!dr&b s blex%e n d m d  ÷9÷ý°û-ýòîa}ù4l®ìgd s r&b n Jì*d,ì*÷!d n kdl	e Zm*n dSø(dì4dìJ` n ì!e Zm ù*YDdì*dlÇú n d,ìý¯%]ó d[úd,ì!e s biJi[ù*] [ d[ù4dlG÷ svv ì n ]p]Cb ø n df~qd3r(b s bDl] s bdl n d|r s ù*] s ì­ø(dl\ìíd s r(b n Sìôb#d nv uù&ìøEø(d3l|fq!dr(b s b#l=÷ nv ø(dbHe nZm dleMb n ]ðeq }s b#dìOf~b s ø n ù*] ø&deg®li3deede³ý4y n d s ì&a }s ì9ú vn^Z	m dC m!s eMd n eb%ì4 Zm kSìUld vs b n k m  m dì'd]pq!dl s bÇù*ldìJù&ìøy nZ	m b#dìEúdrd,ì&ì*id nZm ì*dbuø s iWùZø n deMd]o!d n b#q9ù&ì*r&bì* Z	m rd n ì*d-k vv eMb }s ìø n údHldì&ìBù&ì9úTiw n e Zm d,ìõf~qd3r(b s bDlM°ù?ìø[ d[ù*dlÇ÷ s1v,v ] s bdl n dHdlMac v úb n eb|%e n d m d  ÷9÷ý&9ýQî=ý4¯%]öwHd n b#dldìCi3d n b vnZ	m dìC÷-dl vs ù(a¦e n ì*rdì%ÝÕù&ìø'Þ s ÷±ù&ìuø±÷ v d n ÷!dìrJìteMb s ì(b|a }ù*lTld vs b n k vs ì9úDdôo!d n b	er sv dìkSìOøJùhåæçUúû÷ n eüåpac]Uý Z u n ] ó d[úDdì!e s bipiWùáø(dlJdì&b	eq*ld Z	m dìuø(dìø(_Qì s ] n e Z	m dì'`fì&bw nZ r v ù&ì9úEø(d{e[ d[ù*dlÇ÷ s1v,v ePkdlÇú v d nZ	m d  ÷9÷ý/ûBýï²Dý®`-e n eb n ì&bdl#dee s ì&buÂø s Y ø n dpb m d3l]pBø(_Qì s ] n e Zm d,ì` n úDdì!e Z	m!s acbdìEø&deífq!dr&b s bDl	e A %Ý ù&ìuøôÞ(ld vs b n kZù&ì s ÷ m }s ì9ú n úCkJìEø(d3lg` n ì!e Zm ù*YDdì ^dlÇú n de n ìø n ì }¤÷!dl#d n ìteMb n ]p]Zù&ì9ú] n bÏø(d]þ n,v øuø s YJø(dlfq!dr&b s bDld n ì*dìb m d3l] n e Z	m}sÿ ù n,vn ÷4l n d3lbd,ìBo!w n e Z	m dì*iWù!eMb s ìøPø-ù4l Z	m*v }s ù(acbu÷!dklø n d [ l s ú]dì(b s b n Jìd n ìteMdb#ib[ýf ^] n b mts b ø(dl  ù!eAú s ì9úer s ì s1v ø n d¯ì(acl#] s b n Sì s ì ø s eP` n ì9ú s ì9ú~eMr s ì sv ø(dlPìgd s r(b n Jìkdl v l#dìu&wxBø-ù*l Zm e nZ	m ø n d *123".F"Uø(d{e fq!dr(b s b#l	egdl#r v }s ld,ì v }s Yb[ýoù*] ÷Ld3lGú v d nZ	m ] n bø&d] `®¬&qd3l n ]dì(bg÷!dì¦}b n úDdì w n lpw n dnø(dlGù4] ¯ì(acDl] s b n Jì }ù¹÷d3l
þV~î "VzM	 ¹ 9 !VÜCÛ)4"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nuclear matter EOS’s 
at T=5 and T=9 MeV
 ÷9÷ n,v ø-ù?ì9úû-ýþå(×xV$&
@	&MN4"
{%ÛK F$&»!
A"%ÛÜC"V| F$&ô!p2ÜC@S(A":á|âà4äòåhæç> è $*é è $Uê|#"1
AÛ?V  â ûDWWp9j$&1õ F$&)(U.Û~%$&)*"N$&*)p%#"=23123"ôV$&
C23*)&Sò9®g&%z$(
MM$&123*)23Û!Üª F$&C*ÜC"MV- F$(g â+å$&*)C´ô5«! ®9
ø s e` n ì!eMd3bidì kJì6¯iìteMb s ÷ nv,n b{}s bd,ì ù&ìø eMD] n b'}ù9÷!dl ø n d [ l s úD]pdì&b n d3lGù&ì9úø&deKf~qd3r ^b s ble³ýE· n lE÷!dì}ù*b#idì ø s i[ù+w n dnø(dly lGù Z r°&y nZm bdRl s ¶dr&bDl n d,ìuÕø n d n ì ø(d3l  ÷9÷ýû-ýþåZø s lGúd{eMbd vv b n eb[ý*`-exid n úb\e nZm ø s eE` n ì!edbi3dìkSìJø(_2ì s ] n e Z	m dìP¯ì!eMb s ÷ n,vn b}s b#dì s ÷ø ù" ~å$#JåWgæçUú{û1uwx°÷d n ø n dfì4d[ú s b n kd,ìJy lD}ù Z rdja}ù4l¦y nZ	m b#dì|r v d n ì*dl s1v eø n dxfz}s bb n úù?ì9úe ^ø nZ	m bdø s e ÷ s ì(° ø(dl|· ssv e%°z}s1m ì vnZm dJ÷-dl m!s1v bdìJø(dlJoù!eb s ìuø*ekú v d nZm ù&ì9ú s1v eM s ù Zmn ìdìø v,nZ	m dìf_4eMb#d]pdìhw n dnø(dl	eq n dWúd v ìý*y¤ù4l Z	m ÷Ld3lGú v d nZ	m ø(d3l¤÷!d n ø(dì'y lÇù Z r&r]qSì*dì ^bdìe n d m bx] s ìu9ø s Yø(dl|f~qd3r(b s bDl d3l	eMb n ]ðeq¦}s b#dì`fì(bw nZ r v ù&ì9ú~eeb s ø n ù*]ãk v,v eMb{}s ìø n ú}sÿ ù nv,n ÷*l n dl#b[ýDy n d{eLid n úb s ù Zm ø(dlH÷Ld3lGú v d nZ	m ø&dl_ø(_2ì s ] n e Z	m dìpoù!eb s ìuø*ekú v d nZm ù&ì9úJ] n bø(dl¡|dl+ì*] s bd3l n d3i[ù!eMb s ìø4ekú v d nZ	m ù&ì9úôa}ù4lpiwxd n d]qd3l s bÇù*ld,ìu/ø n d­ø(d] xdl#d nZ	m ø(dld3]pq!dl s bGù*l#dì n ì  ÷9÷ ýÕû-ýþV«dì&b	eq*ld Zm d,ìàq¹ù&ì*r&b n d3lbdR¡ù*lkdì n ì ø(dl  ÷¹÷ý(ûBýÿþ3å=ý`®l	eMb`ì sZ	m ø(d3]¸e nZmPv Dr s1v d{e<b m dl#] n e Zm d{e ó v d nZ	m úDdw nZ	m b¦d n ì9údebd v,v b m!s b3u(dì&b	eq*l nZm b×ø n dø(_Qì s ] n e Z	m dhoù!eMb s ìø*eAú v d nZ	m ù?ì9úzø&dlpoù!eMb s ìø4ekú v d nZ	m ù&ì9úUa}ù*l¡|dl+ì*] s bd3l n d÷!d n d n ì*dld3]pq!dl s bGù*l-kJìK&% å'Ud÷ n ì }¤÷!dl#d n ìteMb n ]p]*ù?ì9ú|] n b/ø(dl  ÷9÷ý¹û-ýÿþ9ý&· n l(÷!db#Jì*d,ìm*n d3lu9ø s YPd n ì7}s1m ì vnZm d3lx÷-dlGú v d nZm ] n bx¡|dlì*] s bdl n dga}ù*l=ø(dì [ d[ù*dlÇ÷ s1v,v ì nZ	m bL]B}ú v,nZ	mw s l|wxd[úDdìø(dlTid n b vnZm d,ì } ìø(d3lGù&ì9ú¥ø(dlTd]qd3l s bÇù*l[ý } m ì vnZ	m d`®lGúDd[÷&ì n eeMda}ù4lø s e()# Þ1°=y ns úl s ]p]ñid n úDdì7e nZ	m7s ù Z	m ÷!d ngs ìø(dl#dìN`fì*dlÇú n dìý' s ì e n d m buø s Yø n ddVa ^acdr&b n kd¡|]pq*l#dee n ÷ n,vn b}s b s ÷Oø ù%å#IåDWKac]Uý Z ì*dWú s b n kw n løuw s eø s e` n ì(b#ldb#dì n ìd n ì4dì«xd3ld nZm ø(d3lC¯ì!eMb s ÷ n,vn b}s be n úJì s1vn e n dlbWý  ÷áø n d{eMd] o!d n bq9ù?ì*r(bJw n løO] s ìzø s1m dlø n d`®li3d[ù9úù?ì9úCkJì [ l s úD]pdì&bdìPdlw s l#bdìý
¹ 9º9«»!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}1;1~39/;\39<5$b<T3$ l 59 m / ì 3$`39 l <!ph l </ ì`6 5$b l¡  ì 39/3$hT<5 l%ì b l I5$ m 5 ì06 39 m  lbp 39 ì   /4  m  ì 5JIp ì 3$5 ì 3 SìU m m ì5$.J lG6 ì$6  ì / ì  ì 391;/  m  ì 0b   ì / 8 /4I3$ m  l / ì G l Gb ì   5 ì  l  ®lG6 <. ì /GZ5 ì 3 ¯iì G lG*l <pG/ Sì  ì /; ì p *l   m  ì 39 ì  ¬9  l /   ì b<121z ì  b5J39/; ì <5 lG6 12</  m  ìa8 }5J3! ¡( °=Þ1°!¢ / 6l    Jì&ì  ì¤£ / l <5 ì  m I`39/;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